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would seem that in the experimental ranch the small number of litters is to be 
ascribed to the impotence, permanent or transient. of the males. We have 
no evidence that fertility is dependent on dict. 

By far the finest of the three litters raised was that of the vixen upon 4 low 
calorie-low protein diet. As already stated, this animal in the previous season 
produced a litter upon a high caloric diet; but she had thon very poorly 
developed milk glands and she killed the litter a day or so after its birth. This 
year she developed very large ucders and had always an abundant supply of 
milk. The pups, four in number, grew at a rapid and uniform rate, and at four 
weeks were 20-50 per cent heavier and 16-25 per cent longer than pups of the 
other litters. At four months they exceeded the mother in length and weight. 
The other two mothers, who had been fed high-calorie dicts, were less sucecss- 
ful. They had poor appetites during the lactation period, and produccd less 
milk. Their litters (numbering four and five pups}, grew slowly, and at four 
months were still about three weeks behind normal; in spite of the fact that 
the parents were bigger than those of the first-mentioned litter. It would seem 
therefore that the dict of the mother during gestation had a striking influence 
upon her subsequent success in tearimg progeny. The results of both seasons 
agree in emphasizing the harmful effects of overfeeding. and in indicating 100 
ealorics per kilo as the proper ration for the pregnant fox. The optimum 
protein content of the diet is net so efearly defined; but something between 
1-2 and 1-5 grams nitrogen per kilo appears to be a safe allowance. 

In order to make sure that the vixen secures neither more nor less than 
her proseribed ration, the committee considers it advisable that during preg- 
nancy ‘she should be isolated fram the male. 

With the three litters available an attempt was made to determine experi- 
mentally the food requirement of the lactating mother. Tt is known that growing 
dogs require for every 1,000 grins of growth from 7,000 to 9,000 calories of in- 
gested food. It was therefore planned to observe the effeet upon the three litters of 
feeding the mothers respectively 5.000. 7,000 am! 9.000 calorics (in excess of 
their maintenance requirement), for every 1.000 gram: of growth novaally to 
he expected in the offspring. Unfortunately it was only in the ease of the fox 
fed at a 9,000 level that the ration was quantitatively consumed; this being the 
fox which had been fed during gestation a low-ealorifie dict. In spite of this 
it was found that the ratio of growth in the Hitter to extra food consmmed by 
the mother was practically constant for all three families during the first cight 
weeks; each kilogram of yuin on the part of the sueklings correspomled to the 
ingestion by the mother of 8.800, 8400 and 8.800 ealorics respectively in excess 
of her maintenance requirement. This agrees with the recorded data for 
growing dogs, and obviously furnishes a basis from which it will be possible to 
caleulate the actual requirement during lactation of any vixen. 

It may be noted in passing that epportunity was taken to analyze the milk 
of two of the nursing vixens, The following data were obtained: — 


For number.. .. 2h 26 g Avergr 
Days after partreartt uN Ra BN 

Total solide... .. erront 22.81 20.904 18,02 20,59 
Ashe. ce ae ee ee ee eee ” 1.20 60.942 0.919 1.022 
Fat {ether extract). 202. “ 12.03 10.9 7.91 10.28 
Total Noo. eee eee “ 1.486 2.525 1.114 1.302 
Total protein .. 2 1. we 9.968 8.46 714 8.32 


Attention has been given also to the question of the food requirement of the 
growing pup after weaning. The data so far accumulated are not sufficient to 
justify a positive statement upon this head, but indicate that a ration beginning 
at 250 calories por kilo and diminishing gradually to 120 will in general satisfy 
the requirements of the five months during which growth continucs. The gain 
in weight of the pups has been found, as might he expected, to be proportional 
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to the caloric value of the food ingested. The ratio between these factors, for 
the first litter raised on the ramch, was 1 to 12 for the third month, 1 to 15 for 
the fourth and 1 to 42 for the fifth, during which growth was slowing up. 

It is satisfactory to be able to record that the litter produced in 1921 haz 
shown excellent results as regards the quality, and especially the colour, of 
the fur. 

The fur had a clear jet-black or silver-black colour and an excellent silky 
lustre and even at the end of the winter did not show any signs of going off 
colour, which was in very marked contrast to the parents and the other foxes. 
Fox breeders have made a practice of pelting early in the season before the fur 
and hide have really reached their prime because the fur goes off colour. Also 
many foxes acquire a brown shade long before they could possibly be pelted. 
Tf the result obtained with these pups can be reproduced, the source of a great 
joss of revenue to the fox industry will be climinated. 

During the year a bulletin on the food requirements of the ranch fox was 
published. The biochemist in charge of the experimental ranch also co-operated 
with the animal pathologist in charge of the Fox Research Station of the Health 
of Animals Branch of the Department of Agriculture at Charlottetown, P.E.L., 
in preparing a bulletin, to be published by that department, on Fox Ranching 
in Canada, with special reference to the construction management and sanita- 
tion of ranches and diseases and nutrition of foxes, 

It is intended to publish a pamphlet containing the diets of a ranch fox, 
the live weight and measurements of a fox pup at different ages and other 
information which might be contamed on a single page; such as could be tacked 
up in the place where the fond is prepared. 


APPENDIX D 


REPORT OF THE ASSOCIATE FOOD RESEARCH COMMITTEE FOR 
THE YEAR 1921-22 


The Committce begs to submit the following report regarding the investiga- 
tion of the water soluble vitamin content of rich polish undertaken by it. 

The investigation has been earried out for the past year in the Laboratory 
of Food Chemistry, Houschold Science Building, of the University of Toronto. 
The work has been largely under the supervision of Professor C. C. Benson of 
this department, and Dr, A, Bruce Macallum. It was found necessary to 
employ paid assistants up until the end of June, 1921, but since October of the 
current year the work is being carried on by two female assistants in the 
Department of Food Chemistry who are devoting all their time not otherwise 
engaged in teaching to the prosecution of this work. These assistants will be 
available until the end of June, 1922. 

A study of the vitamines has been undertaken with the investigation of the 
vitamin coutent of rice polish. This material is readily procured in large 
quantities and the study already made upon its antineuric vitamin supplies a 
good basis upon which to work while the methods recently announced of 
estimating the amount of water soluble vitamin in extracts by means of its 
effect upon the growth of yeast cells in artificial culture media afford a satis- 
factory method of testing the strength of these extracts. Thi efforts of the sub- 
eommittee have therefore been engaged in, first, investigating the various 
methods of determining the vitamin, in which the rate of growth of yeast eclls 
on artificial culture media is used ng the indicator. The method as used by 
Bachmann by determining the amount of gas produced by the growth was 
found to be inaccurate owing to the varying rate of absorption of the gas by 
the culture media. An alternative method by which the yenst cells were filtered 
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off, dried and weighed, was also found to have certain objections in that. it 
was very tedious and time consuming. The method as used by Funk in which 
the yeast ercHs were grown on artificial culture media and the increment of 
growth measured by centrifuging in a specially constructed centrifuge tube 
with a capillary at the bottom, messuring the rate of growth by the height of 
the yeast cclls in the capillary, was found to be the most suitable. It was 
found, however, in the course of incubating the yeast on the artificial culture 
media that uniformity of growth could not be readily obtained in all cases 
where conditions as to the quantities of culture, vitamin solutions, etc., were 
identical. Some wecks were taken up in an effort to ascertain the reason for 
thia variation in growth, but fortunately some of the workers in the University 
of Toronto in the Department of Physical Chemistry had studied this problem 
and were kind enough to give the sub-committee all the details necessary for 
the solution of this question. This, however, involved the construction of a 
special piece of apparatus which was not installed and set in working order 
until the end of Junc. During the Summer months the work was not carried 
on owing to the fact that the Inboratories in which the experiments were being 
undertaken were closed. Work, however, was recommenced in the middle of 
September and is now in progress. . 

Realizing that the old methods utilized in separating out the vitamin from 
the rice polish by means of metallic salts and acida have not led very far, the 
question of separating out the adventitious material by means of various solvents 
has been investigated. The rice polish is extraeted with a dilute aqueous solu- 
tion of acetic acid from 1/10 to 1 per cent in strength, concentrated to dryness 
and the residue fractionated with alcohol of various strengths. In this way 
about 75 per cent to 85 per cent of the adventitious material in the extracts 
have been removed and a highly concentrated solution containing the active 
vitamine hns been obtained. A large number of experiments have been carried 
out on the optimum conditions for extraction, and the behaviour of such 
conditions as temperature, acidity, alkalinity, ete.. on the rate of destruction 
of the vitamin. 

The committee proposes during the coming year to carry out the con- 
centration of the vitamin solution already obtained on a small scale. on a 
much larger scale and will endeavour to obtain solid residue which will yield 
a water coluble vitamin in its maximum purity obtainable by these methods. 
Investigations now under way are being carried out with reference to the use 
of various grades of alcohol as already mentioned, and with regard to the 
use of such commercial solvents as buty! aleohol, amyl aleohol and esters of 
these compounds. Furthermore, these concentrates will be tested as to their 
colour reactions which will be devcioped by means of diazotizing the vitamin so 
that ita solutions coupled up with a number of dye stuffs intermediates will 
five specific colours for certain groups. In this way it is hoped to obtain some 
insight. into the constitution of the compounds associated with a fairly pure 
vitamin residue and even perhaps of the vitamin itself. 

As the residue obtained by the methods stated above is extraordinarily 
small the ordinary analytical methods of organic chemistry are useless for 
the identification of its constituents. Professor Chamot, of Comell University, 
has published a work recently embodying the use of a specially constructed 
Microscope by means of which the character and constitution, melting point, 
Tefractive index and other physical and chemical constants of very small amounts 
and even one or two minute crystals may be determined. It is proposed to use 
these methods in the further prosecution of the rescarch. The committee also. 
expect through the courtesy of the Physical Department of the University of 
Toronto to be able to ascertain the effect of such conditions as low temperature 
by means of liquid air, and the effect of liquid oxygen, ete., on the stability of 
the vitamin. 
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APPENDIX E 


REPORT OF THE ASSOCIATE AIR RESEARCH COMMITTEE 
FOR THE YEAR 1921-22 


The Air Research Committee has, on the advice of the technical officer of 
the Air Board, concentrated its attention more particularly on those problems 
peculiar to Canada, and chiefly to the starting of machines at low temperatures 
during the winter months. . 

This work has been undertaken at the University of Alberta by Professor 
Robb, who has investigated the effect of low temperature on combustion, lubri- 
ation, and cooling. Good progress has been made, but the effect on the car- 
buretor has still to be determined. 

Professor MeKergew, McGill University, has ascertained the physical 
properties of the principal anti-freeze mixtures which are on the market. 

Professor Stanley Smith, of the University of Alberta, and Mr. W. C. Way. 
Department of the Interior, Ottawa, are investigating improvements in thie 
anerokd barometer and altimeter which are subject to errors of backlash and 
ivstersis. . 

Professor Bronson, of Dalhousie University. is investigating the effect of 
low temperature on rubber used in aeronautical instruments. This is a wile 
ficld which requires further workers. 

Professor J. H. Parkin, of the University of Toronto, has carried out num- 
crous experiments with the wind channel which is the property of the University 
of Torento. He has calibrated the instrument and improved the intake co as to 
obtain a uniform flow of air in a building with numerous obstacles. He has 
investigated the best form of wing tips, and. in conjunction with Mr. J. T. 
Patterson, of the Metcorological Office, experiments have heen earried out on 
the rotating cups of the anemometer. This instrument, used all over the world 
by meteorologists, is not accurate, and an improved type may be recommended 
on the results of Mr, Patterson’s jnvestigatinns, The above and other work 
bas been carried out by those named above without payment for their valuable 
services, Moderate grants have been made for the purchase ef neeessary 
apparatus and in one case for the assistunee of a mechanic. 

The committce desircs fo acknowledge its anprecintion of the wise muid- 
ance of Colonel Stedman. 


APPENDIX F 
REPORT OF THE SPECIAL COMMITTEE ON NITROGEN FIXATION 


The appointment of this committee was made early in 1917. 
The personnel of the committee is as follows:— 
Professor J. C. McLennan, 0.B.F., D.Se., F.B.S., Convener. 
The Chairman, ex-officio. 
Professor A. B. Macallum, D.Sc.. F.RS. 
Professor R. F. Ruttan, D.Sc., F.R.S.C. 


Tn the absence of any definite appropriations by the Goverument for 
research work on nitrogen fixation, the work of the committee has so far been 
confined, necessarily, to the collection of data relating to this highly important 
subject and to the making of periodical reports indicating the progress which 
is being, made in different parts of the world. 


Cao ole 


37 
Up to the present time seven such reports have been made:— 
Report Ko. Date 

Wee cc ee ee ee ee ee ee eA, HBR, 

ion - january t, 1020, 

Wi .. pril, 1920. 

W.. tay 17, 1920, 

v! ‘tober 22, 1920, 

Ve ce bitten eens pri M1, 1821, 
Wn conse Lebruary 8, 19%, 


Ag the present report is the first one to be issued by the Nitrogen Fixation 
Committee for publication in an Annual Report of the Administrative Chair- 
man of the Council, a reference to each of the reports made prior to 1921, as 
well as to that covering the past year, will not be out of place here. 


Report No. J. April, 1917, 


The first report of the Nitrogen Fixation Committee consists of copies of 
correspondence which passed between the convencr and various authoritica, in 
whieh the former was endeavouring to obtain mformation that would help the 
committee and to set forth to the British Government the possibilities of manu- 
facturing nitrogenous products in Canada. It closes with a bibliography of 
the literature of the subject. An apponiix to this report contains a copy of an 
interesting lecture by Professor Crossicy im England on the Utilization of 
Atmospheric Nitrogen; various extracts from Engineering (London) on nitro- 
zon fixation; a summary of data gathered by the Hydro-Electric Power Com- 
mmission of Ontario, and a fairly lenethy bibliography of the subject. 


Report No. 2. January 1, 1920. 


This is one ef the most importnnt that has vet been issued as it deals 
in a very full manner with nitrogen fixation matters during the War period 
aad dneludes muy valuable data taken from the Interim and Final Reports 
of the British Nitrogen Products Committee, which, at the time, were confi- 
dential. Other matters covered in the report are the status of nitrogen fixation 
in the United States and Canada, the information in this case being obtained 
direct from the foremost authorities in the respective countrics, 

Emphasis is laid on the need for collecting and tabulsting all available 
suitisties regarding this extremely important subject and on the fact that 
Cunada's water-powers ought to enable her to stand in the very forefront in 
revard to nitrogen fixation, particularly so far as supplics of combined nitrogen 
needed within the Empire are concerned, 

: A bibliography of over 130 papers and documents, some of them of a highly 
confidential nature, which were transmitted to the chairman, is included. 

The report concludes with four appendices :— 

L.A few data regarding the American Nitrogen Products Company oper- 
ating the Are process in British Columbia. ‘ 

TIL. An article (in French) copies from Compitcs Rendus of December 1, 
1919, describing the (then) recent work of M. Claude on the synthesis of 
ammonia, 

Il and IV. Appendices II and IV are copics of a Bill that was laid before 
the United States House of Representatives and the United States Senate in 
1949, proposing the establisiment of a Federal Agency “for the manufacture, 
production and development of the products of atmospheric nitrogen.” 


Report No. $8. April, 1920. 


The first portion of this report consists of a copy of a circular letter that, 
was sent out to many persons in the Dominion qualified to speak with authority 
on either the manufacture or the use of artificial nitrogenous fertilizers. The 
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letter set. forth the subject in a general way as it affects this country and 
requested comments on the whole situation with reference to Canadian 
conditions. 

Brief synopses of various items of information collected from technical 
publications, concluded thia report, which is only a short one. 


” Report No. 4. May 17, 1920. 


The replies received to the circular letter referred to above are synopsised 
in this report. The information thus obtained is of a valuable character and 
indicates that a good deal of interest is taken in the subject by those who realize 
its importance. 

Following the above are various data taken from technical journals which 
indicate the trend of events in various countries. The report concludes with 6 
summary of the information furnished, together with notes as to the outstanding 
points so far as they relate to Canada. 


Report No. §. October 23, 1920. 

This report gives a few data regarding the world’s natural supplies of the 
nitrates of sodium and potassium; some notes on the dye industry, which in 
war time can be turned to good account for nitrogen fixation; some valuable 
information regarding nitrogen fixation in the British Empire that was obtained 
from Dr. Harker, at that time Director of Research for the Munitiovs 
Inventions Department of the British Ministry of Munitions; and also note 
on nitrogen fixation in the United States. 

The most noteworthy part of this report is a report from Dr. Harker on the 
Claude process for the synthesis of ammonia which was then being devcloped 
in France. 


Report No.6. April 11, 1921. 


General information regarding progress in various parts of the world is the 
outstanding feature of this report. The very great importance that Germany 
attaches to the subject of nitrogen fixation is noted in an article in the Times 
Engineering Supplement which states: “It is common knowledge that Germany 
intends to raise her production of nitrogen to two and a half million tons per 
year. 


Report No.7. February 3, 1922. 


This report covers a longer period of time than most of its predecessors, 
and, as it is the most recent, deserves special mention here as bringing the whole 
subject practically up to date. 

Some of the information in this report is of very considerable importance. 
the principal matters coming under this heading being as follows:— 

Ll. A review of the Statistical Supplement to the Final Repert of the 
(British) Nitrogen Products Cammittee which was compiled by the Dr. Harker 
mentioned above in connection with Report No. 5 and was published in 1921. 
This supplement which is obtainable from H. M. Stationery Office in London, 
England, gives statistics regarding the fixed nitrogen resources of all countrie®. 
Germany of course leading all others by a very wide margin. In fact, al] other 
countries combined do not quite equal Germany’s standing in this respect. A 
copy of the supplement ia one of the appendices to the report. : 

. A very considerable amount of detailed and highly useful informatioa 
regarding the Claude procesa, which shows signs of becoming a formidable rival 
of the Haber process came into the hands of the committee during the pcriol 
covered by the report. This consisted of two reporte from Dr. Harker and 8 
pamphlet in French by M. Claude himself, copies of all three form appendices 
to the report. 
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3. In September, 1921, occurred one of the worst disasters due to explosion 
in the world’s history when the German village of Oppau was practically 
destroyed, and the great chemical works where the Haber process was in opera- 
tion suffered very severely. Nearly 200 lives were lost and the property damage 
was estimated at about 175,000,000 marks, 


It'is noteworthy that no really satisfactory solution of the cause of this 
explosion has yet been offered although many theories were advanced both by 
investigators on the spot and by many chemists of note in other countries. Thi 
being the case, it was thought advisable for the guidance of future investigatore 
in Canada, to collect all possible data relating to the Oppav explosion and these 
are embodied in the report. 

4. Details of some interesting experiments by two chemists in England on 
the manufacture of artificial farmyard manure were published in 1921 and these 
are reviewed. The publications (two) form appendices to the report. 


The remainder of the report consists of miscellaneous items of interest 
relating to nitrogen fixation in those countries where the subject is being 
pursued, viz: England, Canada, United States, Germany, Italy, Norway, Austria 
and Russia. Some notes regarding Chile and its nitrate industry are also 
included. : 

The report concludes with a summary and a fairly extensive hibliography of 
recently published matter. 

Summing up the whole subject of nitrogen fixation it may be said that the 
war greatly stimulated interest in the subject in all civilized countries and that 
although, of course, there is not the feverish activity to build huge plants and 
develop new processes that there was during the period of hostilties yet in 
England, France, Italy and Germany a good deal of work is still going on in 
actual building of planta, in addition to research work, while in the United 
States the Fixed Nitrogen Research Laboratory is apparently working very hard 
on research work. It is unfortunate to have to record that, of all the countries 
named, Canada is apparently doing the least, notwithstanding that the demand 
for artificial nitrogenous fertilizers will become of increasing importance as time 
goes on; that Canada’s possession of vast. water-powers gives her an advantage 
of immense value; and that her geographical location a2 one of the constituent 
nations of the Empire places her in a peculiarly favourable position for serving 
the needs of the Empire in war time. 

Of course, owing to the after effects of the war and to the fact that her 
population is smail and her aggregate wealth is not yet large, ay well as to 
the fact that, at present, the home market for nitrogenous products is not of 
very great proportions, it is hardly to be expected that Canada should be actively 
engaged in large schemes for increasing her facilities for the manufacture of 
nitrogenous products, but it is much to be regretted that research work is 
receiving little or no attention cither from private enterprise or from the 
Government. 

In lieu of better things the Nitrogen Fixation Committee feels that its 
labours, in collecting and tabulating a very large amount of information on 
this most important subject, though not of much present utility, will ere long 
prove of very great worth, and so long as it is permitted to do so it will con- 
tinue thia comparatively humble hut necessary work in the sure confidence that 
nothing but good can come of its efforts. 
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REPORT TO THE ADVISORY COUNCIL OF SCIENTIFIC AND INDUS- 
TRIAL RESEARCH OF CANADA ON THE MEETING OF THE 
aera RESEARCH COUNCIL HELD IN BRUSSELS 

, 1922, 


Your chairman during the past eummer attended the Second General Meet- 
ing of the International Council of Research. This took place in Brussels during 
the week of July 25 to July 29. 

It will be remembered that the First Meeting of the International Research 
Council was held in the year 1919. The meetings last summer were held in the 
magnificent Palais des Academies,, situated on the Place du Téne. 

Twenty countries are members of this International Research Council, and 
sixteen of these countries were represented at this meeting. Germany, Austris 
and Russia were not represented, the first two mentioned were not invited. 

The number of representatives present somewhat exceeded one hundred. 
Professor Picard of Paris—as President—took tlie chair. Sir Arthur Schuster 
Was Secretary. 

Great Britain sent eight delegates, the United States ten delegates, while 
the various Latin countries had large delegations. Your chairman was the only 
represcntative present from Canada. 

The Executive Committee reported that since the last. meeting Denmark, 
Spain, Mexico, the Principality of Monaco, Norway, the Low countries, Sweden 
and Switzerland had joined the Council (these are included in the twenty 
countries referred to above ag members of the Council). 

The following members, which are not members of the Gencral Couneil, 
have been accepted as members of certain of the Constituent Unions of the 
Council: Argentina, Brazil, Czecho-Slovakia, Roumania, South Afriea, and 
Uruguay. 

The following Unions of the Council are now definitely established:— 

The International Astronomical Union. . 

The International Union of Geodesy and Geophysics. 

The International Union of Pure and Applicd Chemistry. 

The International Union of Mathematics. 

The International Union of Radio Telegraphy. 

The formation of similar Unions in the Department of Physics, Biological 
Science, Geology and Geography were under consideration by the Congress. 


The Executive Committee reported that. meetings of the International 
Astronomical Union, and of the International Union of Geodesy and Geophysics 
have been held at Rome on the 2nd of May, 1922, and that three meetings of 
the International Union of Pure and Applied Chemistry have been held 13 
follows:— 

June, 1920, at Rome. 

June, 1921, at Brussels. 

June, 1922, at Lyons. 


Certain matters concerning the further organization and development of the 
International Council of Research were considered by the Council, Among these 
the following may be mentioned:— 

No. 1. A proposal that the International Union of Biological Sciences. pto- 
visionally approved of in 1919, should be replaced. by two separate Unions, o0¢ 
of Biological Sciences, and the other of Medical Sciences. . 

The decision on this question was left to the International Union of Biolo- 
gical Sciences, with power to take such action as it sew fit. 
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No. 2. The delegates from the United States brought forward a motion that 
in order to procure the effective co-operation between the International Research 
Council and the separate Unions, and further to develop local interest in inter- 
national and scientific affairs, it was advisable that while retaining the legal seat 
of the International Research Council at Brussels, the Executive Committee be 
authorized to arrange for the holding of the Triennial Meetings at such places 
as may seem most advantageous. This proposal after debate was withdrawn 
op the understanding that it might be brought up for consideration later if 
etcasion required, 

No. 3. It was suggested that the International Research Council should 
organize international research projects requiring the co-operation of several 
branches of science. The energy supply of the world (fuel, solar energy ete.) 
was suggested as a promising field of international research. Action on this 
matter was left to the Executive Committee. 

No, 4, The Swedish representatives proposed that the Statutes of the Inter- 
national Research Council should be altered as soon as possible 30 as to permit 
of the adimission of all nations to the Council and its Unions. 

After an animated discussion, it was decided that this motion should be 
laid on the table, and that the Council pass on to the order of the day. 

There were two mectings of a temporarily appointed committee on Geology 
to consider the establishment of a Geological Section. Professor Lacroix was 
president and Mr, Renier acted as secretary of this committce. 

Dr. Matthews represented the: United States; Colonel Lyons, Great 
Britain; Dr. Stephani, Italy; Dr. Yamasaki, Japan; your Chairman, the 
Dominion of Canada, with ten other members as delegates from other countries. 

The committee decided to draw up and submit to the International Geo- 
logical Congress, which was to mect in Brussels some two weeks later, a scheme 
under which the latter, while retaining its identity, might be taken over as a 
Geological Union of the International Research Council. 

It may be mentioned that while this was sdopted by the International 
Research Council it was not regarded favourably by the International Geological 
Congress, which did not desire to run any risk of losing its freedom of action 
which might be curtailed should it join the organization of the International 
Research Council. 

The International Geological! Congress will continue, therefore, to remain 
an independent body. 

The financial committee of the International Research Council submitted 
the following general statement covering the past three years:— 
ceeeeeee £173.15.11 


£240.17.11 6321.13.10 
2H. 1.9 71.4.8 


£544.19. 8 £876.14. 5 


There was, therefore, a deficit of £341.149 during the first three years of 
the Council's operations. This was due in part to the fact that there were no 
receipts in the year 1919. This deficit was covered by two donations, one from 
the Royal Society of London, amounting to some £350 and the other from the 
National Academy of Sciences of the United States, amounting to £100. 

On the 13th of July, 1922, the International Research Council had a fav- 
curable bank balance, amounting to £243.5.6. The resources of the Council 
will be sufficient to meet its expenses during the coming three years if the france 
preserves its present valuc. Jt was decided that for the convenience of the 
Treasurer of the Council the nations contributing to the Council should he 
asked to deposit their dues with this officer not later than October 1, of each 
year. 
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The following Report was submitted by the LIGNITE UTILIZATION 
BOARD OF CANADA for the information of the Honorary Advisory Council 
for Scientific and Industrial Research. 


PROGRESS REPORT No. 25 


Monrreat, December 8, 1922. 


Progress Report No. 24 was issued as at July 3, 1922. The present report 
proposes ta cover the development of the beard’s work from then to date. 

Progress Report No. 24 outlined the progress that had been made up to 
the beginning of July in the reconstruction of three of the retorts, and men- 
tioned that completion of construction was expected by the middle of August. 
These expectations were not quite fulfilled, and it was September 8 before the 
first trial run on a carbonizer was made, The next run was made on Sep- 
tember 9, the third on Septemher 15, the fourth on September 18, and a long 
run (of approximately a weck) started on Scptember 25. Mr. Edgar Stans- 
field, the consulting chemical engineer of the board, was present’ at all thee 
runs, All the trials were made with No. | carbonizer which is the retort recon- 
structed with hollow carbofrax tile. Owing to troubles with the exhauster 
(hereinafter discussed) it was not possible to institute comparative trials on 
retorts Nos. 3 and 5. Jt must be remembered therefore that the subsequent 
remarks herein apply only to carbonizer No. 1. It is highly probable that 
carbonizers 3 and 6 will work equally successfully from the point of view of 
operation. Their capacitics still remain to be proved. 

At the request of the chairman the writer proceeded on November 14 to 
the West to make an inspection of the work to date, and to confer with the two 
provincial Premicrs. As a result of this personal study the board wishes to 
state that:-— 

By the completion of the fifth run practically perfect operation of the 
carbonizer had been obtained. Lignite was carbonized regularly and every 
interruption encountered could be accounted for clearly without any doubt 
existing as to its cause. Except for exhaustcr troubles, no outstanding difi- 
culty was met with to prevent the board from carbonizing lignite continuously 
in this apparatus, with, however, the possible exception of cracks which have 
developed in the floor material. It will be recalled that in the trial runs of 1921 
this was one of the fundamental difficulties encountered, but the manufacturers 
were insistent that a large improvement had been made in the quality of their 
product, It is too soon yet to report that the new carbofrax material is a 
failure. On the other hand, we are disappointed and somewhat anxious that 
cracks should be developing so soon. It is probable that further cracking ma¥ 
be prevented when operating the carbonizcra continuously in the near future. 
und it is quite possible that the cracks may be due to the very hard treatment 
vhat necessarily was prescnt when testing No. 1 retort. In other words, the 
constant heating and cooling might easily be more than any fire brick construc- 
tion could withstand. 

The difficultics encountered in operation were in the main chargeable to 
the exhauster. When any attempt was made to bring the comhustion chamber 
up to high working temperature, the amount of gas produced became too great 
for the exhauster to pull away. This condition was very baffling until it was 
discovered that the apparatus furnished to the board was not in conformity 
with the specifications for same originally approved by the Lignite Board. 
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This discrepancy could only be made evident upon operation—and when 80 
disclosed, steps were taken to hold the vendors responsible. A written edinis- 
sion of thia responsibility together with a written agreement for replacement of 
apparatus was thereupon obtained. Before the vendors could complete this 
order, and effect shipment, they went into temporary liquidation, and the 
matter is being handled now by the board’s lawyers, Jn order not to hold up 
the work the board has, in the meantime, plarcd orders for changes and revi- 
sions, assuming responsibility of payment themselves. The new motor for 
exhauster and sma!l steam turbine for driving the machine are now on the way 
to Bicnfait and will be installed within a short time. 

To sum up the board states that:—- 

(a) It does not regard the work done to date on No. 1 retort as having 
proved complete success, On the other hand it is a long way from failure. A 
retort may be looked at from three pointa of view. Does it operate? Ie the 
design as nearly correct as present knowledge enables it to be? And third!y— 
is the capacity commercial? It is eclf evident that failure from the first men- 
tioned point of view would spell complete disaster for any retort. From this 
point of view it can be stated that our No. 1 retort is a success. In other 
words, it operated for a long period with no serious interruptions to flow of coal, 
ete. The only quolification of this general statement lies in the possible break~- 
down of the carbofrax floor materia} to which reference has been made already. 
This achievement is a distinct advance gained over last year’s work. From the 
point of view of design, we feel that the amount of research work dona by Mr. 
Stansfield and others, since the conatruction of thia retort, would enable us to 
prepare to-day a superior design, both as regards economy of heat and trans- 
ference of same to lignite coal in passage. Under remaining head of capacity, 
the Board is disappointed with the showing made to date, which is briefly that 
the discharge is only about 50 to 60 per cent of what it was calculated to be. 
Tn addition auxiliary fuel wns necessary owing to the large amount of heat 
that is diverted to the rotary dryers. ‘The figures on capacity are subject to 
some improvement, and perhaps to a very marked improvement, when our 
exhauster troubles are solved, and when three or more carbonizers are in opera- 
tion in parallel, Cendensing the Board's opinion on the question of carbonising, 
we would say that we have not yct achieved stiecess, but we are a long way 
from failure, In other words, enough success has been achieved to warrant us 
in recommending the prosecution of the programme hereinafter referred to. 

(b) In the departments of raw lignite handling, drying, briquette cooling, 
briquette storage, power plant, water supply, housing and sewage disposal, the 
Board would report that everything is in reasonable condition though as yet 
it has been impessible to undertake fult duty trials. 

(c) In the department of briquetting the hoard is not at all satisfied with 
the layout which it possesses at Bienfait, but is of the opinion that aucceseful 
briquetting can be accomplished there, and that major revisions should only be 
Undertaken when the fuller knowledge that hard continuous operation will pro- 
duce, becomes available. 


In view then of the above situation, the board proposes to recommend at 
the forthcoming conference, that an operating pcriod of from four to six months’ 
duration he entercd upon immediatcly, even though such operating cannot, in 
the nature of the case, be termed fuliy commercial. The reasons for this are 
that cost for operating will necessarily be high per ton of output, and sale of 
the product cannot be expected to meet full charges incurred. In spite, how- 
ever, of this fact, the board fcele that only by undertaking such 4 step can the 
Project. be moved forward. 

Owing to the long delays in connection with this work, owing to the fact 
that complete success has not been achieved at date of writing, owing to tbe 
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natural desire of the responsible Governments that they be fully acquainted 
with the situation, and owing to the desirability of pooling of ideas re future 
action in regard to the lignite work, the Honourable Mr. Dunning suggested 
to Mr. Cameell that a consultation be held between the Federal Government, 
the two Provincial Governments and the Lignite Board. With this suggestion 
the Lignite Board is in thorough accord, and on Wednesday last the writer 
proceeded to Ottawa to discuss the date of conference with Mr. Camsell, when 
December 21 or 22 was suggested tentatively. The chairman of the board is a 
member of the Hydro-Electric Inquiry Commission of the province of Ontario. 
This commission has sat continuously since last April, and owing to the import- 
ance of the work and the continuous nature of the sittings, it is out of the 
question for Mr. Ross to leave for a western meeting for some little time. Mr. 
Camsell alse stated that he could not go to the West until well on in January. 
Under these circumstances it would appear to be advisable that the meeting 
be held in the East, especially as Mr. Bracken stated to the writer that he could 
not attend the meeting if held after Christmas, owing to the fact that bis session 
started on January 1. It is hoped that before this report reaches the bands of 
its readera, that the above mentioned date may be fixed upon for an Ottawa 
meeting. 

In the interval the board is making the changes in its exhauster, snd 
arranging for a large scale test on the Hood-Odell retort. This retort is one 
that has been developed within the last few months by the Bureau of Mines, 
Washington, and seems to the board to be a very important and distinct advance 
in the art of carbonizing when lignite char is the main objective. The board 
is also making minor adjustments and changes in the briquetting building, in 
order to smooth out as many difficulties as possible. 

All of the foregoing is very respectfully submitted. 


(Signed) Less R. Tomson, 
Secretary. 


APPENDIX I 


REPORT OF THE COMMITTEE OF THE HOUSE OF COMMONS, 
APPOINTED TO CONSIDER THE MATTER OF THE DEVEIAP- 
MENT IN CANADA OF SCIENTIFIC RESEARCH, PRESENTED 
TO THE HOUSE OF COMMONS ON APRIL 27, 1920. 


The Special Committee appointed last year to consider the above questicn 
presented their report thereon to this House on the 2ad day of July, 1919. In 
that report the establishment of a Bureau of Standards was recommended, but 
while 4 generous national support for scientific research was unanimously 
favoured, for the reasons then stated no decision was reached as to the precise 
method whereby that support could be most effectively applied. 

Your committee, the majority of whom served in 4 similar capacity last 
year, having further considered the whole matter in the light of the evidence 
and material already adduced have no hesitation in stating that the urgency of 
action to be taken to establish a National Research Institute to promote acientifie 
and industrial research in Canada ia patent to all who know what ig being done 
abroad in this line. 

There is in Canada no organization which cven distantly approaches the 
character of any of the Research Institutes abroad or now being established. 

Great Britain has the National Physical Laboratory at Teddington, near 
Lendon. Germany has two Research Institutes, one Physical and the other 
Chemical. In France and Italy measures are being taken to organize Research 


Institutes. The United States has a National Bureau of Standards at Washing- 
ton, to which is now attached a laboratory building of exceedingly ample accom- 
modation to be devoted to industrial research. The amount spent by the bureau 
exceeds two million dollars a year. The Commonwealth Government of Austra- 
lia is establishing an Institute of Science and Industry. An Institute for 
Research known as the Cawthorn Institute is being established at Nelson, New 
Zealand, by private benefaction. Japan ig founding a National Research 


Institute, for which already ample funds have been obtained from the Emperor, 


the Government and from private sources. 

It is evident, therefore, that Canada, to meet the international competition 
which the work of these laboratories will serve to accentuate very greatly, must 
have a National Research Institute, which will place at the command of the 
country all the resources of science and further the development of the natural 
wealth of the country to meet the huge hurden of debt imposed by the war. The 
developed wealth of Canada as compared with that of the United States is 
small, If the natural resources of the Dominion were appropriately utilized, ita 
developed wealth might readily be as much as ten times what it is now. The 
conversion of our natural resources into developed wealth, however, can only 
be accomplished through the application to them of science of the most highly 
advanced type. 

To take one instance only, to show how vital research is to Canada, it may 
be pointed out that the high grade iron ores of the world are being exhausted, 
and, in consequence, the lower grades must in the very near future be alone 
available. Of these Canada has an enormous supply in areas distributed from 
the Atlantic to the Pacific. We are to-day importing annually at least 
$150,000,000 worth of ore, iron, steel and their products. If research could show 
us how to utilize commercially our own low grade iron ores in competition with 
foreign high grade ores we would not only build up important mining and manu- 
facturing industries throughout Canada, but as well avoid remitting vast sums 
abroad. 

Tt may be pointed out also, that in Great Britain the industrial firms in o 
large number of lines of industry are now being organized under the auspices 
of the Department of Scientific and Industrial Research into Trade Aseocia- 
tions for Research. These industries will thereby be put in a position of enorm- 
ous advantage as regards production. The National Research Council of the 
United States is organizing similar associations in the United States to meet com- 
petition from sbroad. In Canada the organisation.of similar bodies, “Guilds 
for Research,” must be encouraged by being associated with a National Research 
Institute. 

Your committee believe the first step towards providing for the research 

quired is the establishment of a National Research Institute whose functions 
will be to carry on researches, not only parallel to those of the Bureau of 
Standards at Washington, but such also as will assist in the development of the 
natural resources of the country and will promote the application of the most 
advanced scientific knowledge to all lines of industrial production in Canada. 

In. this connection your committee have considered the following matters:— 


* 1. "Phe scope of the work of the proposed Research Institute and the form 
of its government. 
2. The site of the Institute and the character of the buildings which should 
first be erected. 
3. The appropriation that should be made by Parliament during this session 
for the purchase of a site. The erection of the buildings and the 
Maintenance of the Institute. . 
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1. The work of the Institute should include the following:— 

(a) The investigation and determination of standards and methods of 
measurements including length, volume, weight, mass, capacity, time and hest. 
light, electricity, magnetism and other forms of energy; and the determination , 
of physical constants and the fundamental properties of matter. ! 

(b) The standardization of the scicntific and technical apparatus and 
instruments for government service and for use in the industries of Canada; and 
the determination of the standards of quality of the materials used in the con- 
struction of public works and of the supplies uscd in the various branches of 
the Government cervice. 

(c) The investigation and standardization upon request of the materials 
which are or may be used in the industries, and of the products thereof. 

(d) Rescarches undertaken with the object of improving the technical pro- 
cesses and methods used in the industries and of discovering new processes and 
methods which may promote the expansion of the existing industries or the 
development of new Canadian industries. 

{e) Researches undertaken to assist in the development of the natural 
resources of Canada. 

({) Researches undertaken to promote the utilization of the waste pro- 
ducts of industries. 


2. The Institute should have charge, direction or supervigion under con- 
ditions to be determined in cach case of the researches which may be under- 
taken by or for individuals or industrial firms or by such organizations, to be 
known as Trade Guilds for Research, as may desire to avail themselves of the 
facilitics offered for this purpose by the Institute. 


Your committee strongly recommend :— 

1. That a National Research Institute for Canada endowed with the 
functions and of the character indicated in the foregoing be established in the 
vieinity of Ottawa, on a site fifty acres in area, of easy access and conveniently 
jocated for water, gas and electric power supply. 

2. That the first building to be erected for the Institute should be of the best 
modern construction suitable for laboratory work and of such dimensions a9 to 
provide accommodation for some years to come. 

3. That there be appropriated by Parliament $500,000 for the purchase of 
the site and the construction of the building, $100,000 for the scientific equip- 
ment of the Institute, and $50,000 for salaries and maintenance during the first 
year of its operation. 

4, That legislation he enacted at this session to provide for the establishment 
of this National Research Institute and te government of the same. 
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APPENDIX J 
LIST OF FELLOWSHIPS, STUDENTSHIPS AND BURSARIES, 1921-22 
FELLOWSHIPS 
Neme Whore held Bobject of Research 


Misa C_ W_ Fries, B.A., M. 
«> eGill}, 


H. 1. C. Tretom, B.A,, M.A. 


IS WeKinney, B.Be. (Uni 
7. Metianey, B.Bo. iv. 
of Alte), ME Se, (BteGill. 
T.C. Moblallea, B.A., WA. 


{Toruato}. 


W.W. Shaver, B.A., MA. 
(Toronta). . 

c H. Wright, B.S, M. 

ni B.C}, Ph.D. 
'. Young, B.A., .A.| 

" (Toronto). 


Department of Boteay, University off 


\Contimntion af Research on the detarmination af 
girl eriteria for the identifioasion of wood- 


destroying fungi. 
nent of Physics, University olf Pieeo-Elsctricity and its application to the men- 


t of explosive proasures. 


witement 
Departmen of Chemistry, MoQift Uni-|The kerogen in oil ehale. 


verni 


Departivent of Chomistry, University|Friedel and Craft's reaction: A study of the inter- 


of Torcnts. 


Mediate compounds obtained in the reaction 
between phthalic anhydrides, aluminium chh- 
tide and various aromatic hydrocarbons. 


ent of Physica, University of/A test of the modem theory of extra-nuclear eleo- 


tronic configuration. 


‘oroato. 
Deparemcot, of Chemistry, University! [nvestigation of ax aspect of the physical chemistry 
“all London. 


lege, University of 


of coloured glasses; a etudy of borax glasses 
malsiniae fold] and copper. 


Department af Physics, University off Cont imuntion of inveutigation on the X-ray wtructare 
feat 


of roagnetic alloys. 


STUDENTSHIP: 


8 


Where beld 


Subject of Research 


E. 8. Boomer, B.Se. (Univ. 
of B.C.}, M.Sc. (MeGill). 


C. Greaves, B.Gc., M.Sc. 
oo MeGiy. 


H.W. Lucas, 

we McGuarri B. 
Wo. ie, 
(Toronto). 


D. A. Beott, B.A. (Toreato) 
G.M. Slrum, BA, MLA. 


Department of Chemistry, MeGill Uni-! 
versity. 


Departmont of Chemistry, MeGill Uai- 
‘versity, 


A.|Department af Chemistry, University 


ad Toronto. 


[Department of Physics, University of| 


Toranto. 


University of Torontc. 


Department af Chemistry, Queen's|The 


University, 

Departnient of Physica, University off 
Toronto. 

Depactinent of Chemistry, MeGill Usi-| 
versity. 


A.|Depacteent of Bactariology, Univeraity| 


(Dalhousie). 
Pa. Petrie, B.A. Toronto}. 
WW. E. Ross, B.A. (Tor. 
onto). 


Toronto. 


Macdonald College. 

University of Toronto. 

Tepirinwnt uf Phypics, ‘Univeraity” of 
Torente, 

Department of Physica, University of 
Toronto 

University of Toronte........ 026... .00 


Department of Organio Chemintry,|A 


An investigation of the fatves of molecular attrac- 

ton oa various substances im the gaseous com- 
ition, 

The preparation and properties of metallis beryl. 
fiom. 

Tavertigation to isslate by chemical menng the 
xtowth promoting factor in yenat. 

An investimstion of forked X-ray tracks in beliom 

and hydrogen, 

study of the producta obtained whet maleic acid 

ia Created according to Friedel and Craft's 

reaction with aluminium chloride and differest 

eyelic hydrocarbons. 

action of calcigma bisulphite on dextrose. 


Liquefaction of hydrogen and beliym, 
The constitation of croutebouc. 
Resigned. 


.-|Award deferred. 


Award deferred. 
Kewigned. 


Resigned. 
Resigned. 


BURSARIES 


Nemo 


Where held 


Subject of Hescarch 


F.B, Adamstone, B.A., 
MAL (Torcaco). 


Mies F. M. Cale, B.A., M.A, 
(Toronto). 


Mica M.L. Clark, B.A., M.A. 
(Toronto), 


ment of Biology, University of 
‘oronto. 


Economic importance of thy Mollusca in lake 
qustera of Ontario (with eporial refercnes to Lake 


Pi 
Department of Phyvica, University oifA ‘staly of the radiations emitted by stoma of 


‘Foronto. 


ment of Physica, University of| 
Fonta. 


various elements when puch wtome are made to 
absorb certainselected! monuchromatic vibrations 

A etudy of the nature of the gases in the potaaaium 
benring minerals, such aa sylvyn, the feldspare, 
ete., with m view to learaiog whether arogon and 
‘helium are occluded and whether theese asses 
ero preaent in proportionate amounts. 
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LIST OF FELLOWSHIPS, ETC.—Coneluded 
BURSARIES—Con. 
Name Phare held Bubject of Research 


Misa A_ E. Dempsey, B.A.|Department of Biochemistry, Univer-| 
CacMaster). sity of Toronto). 


E. FP. Dolas, B.Be.. MA. Department of Geology, MoGill Univer-| 
(St. Francis Kavier’. Ais 
H. Ty. B.A.So. (Tor- Depettraeat af Zymology, University of| 


to}. Tornata. 
TB. C. Fawcett, B.A.Se.,/Dopartment of Mining Enginsering, Uni 
M.A.Re. (Toronto). verrity of Toronto. 


R. EB. Footster, BLA., M.A, ment of Zoology, Ualversity of| 
(Waive. af B.C). ritiah Cobimbia. 

1. ©. Forbes, B.A., HLA. wot al Chemistry, Universit 
(Univ. of Sask). of Raskntchewan. ¥ 


wee A. Frits, B.A. (Mo Department of Geology, University of] 


Mig Wj F: Godeis, BAjDemctmont of Botaay, MeGill Usiecr- 
BO r 


[urris, B.A. (Univ, Denariment of Chamistry, University 
of Sask. | of Sasknte! 
ie EM ‘d: Hill, B.A., M.S. Depart ment of Chemistry, MeGill Uni 


wey °F, Howard B.A., M.8e Department of Geology, MoGill Univer- 
Min Wl Levt, B.A, M.A|Department of Phywics, Univorsity of 
{Toronto}, Toroate. 


D.I. Macleod, B.A. Bacteriological Laboratiory, Queen's| 
Univernity. 


i 
wis McCurdy, B.A. (Dal, Department Of Phyvics, Dalhousie Uni-| 


versity. 


Jota} palit. B.A.So. (Univ,| Denartment of Chemistry, Ueiewrsity of] 
Britieh Columbia. 


Miss 4. FE M. Olding, B.A-|Tnoreanio Laboratory, Department off 


eg iChemintry, MeGill University. 

1. F. ‘ pa, B.A.Se, (Tor- Department of Zymology, University of| 
culo). 

ALN Racion, B.A. Odo- Department of Botany, University of] 

Miss J. B. -Spior, B.A., M.8e. Toten “Laboratory, MeGill Univer-| 
(HeGill). aity, 

H._G. Smith, B.A.. MLA, Demrtment af Physica, University off 

‘orgate). 

Wins E. MS Taylor, B.A... Demnameat af Chemistry, University 
MLA, Toronto, 

Miss M. ove inbers, B.A.jDemrtment of Physica, University of] 
M.A. (Div. of Man.}. of Manitoba. 

D._ Wobrhow, B.A.. M-A-|Department of Chemistry, University 
(univ, of Baak.). of Saskazchowan. 


Misa D. E. Newton, 3.8.A..| Department of Bacteriology, Macdonald| 


'To observe the rate of formation of peptones in 
protein hydrolynia with the special obiect of al 
determining at what stage these posieyy tha 
nasimum shook-producing effect. 

No problem assigned. 


A atudy of protei itic by mnrtone, 
tulalohd bees 

A ptudy of the variables in ball milling aad ther 
effect on efficinncy. 

A eystematic study of the medases of the Vezraz- 
bit island Fericn and the development of soms 

of the » 

(The heer of some of the coemtitueau of 
Portland cement in sat aolutions, 

Examination af somo of the focal atrate in the 
immediate vicinity of Toronto for the pupor 
of classification of the fossil organisms. 

[The caunes and prevent ion of the daterioration of 
around Pap. 

The changes in the composition of coserete aad 
cement during the action of alicalime eolutwons. 

The antohydrolysis of Eats. 


Some outliers of the Moateregian ill. 


Ac investigation of the photoelectric sensitivity 
of the diamond, to be followed up by invert 
gating that of ‘revigon phoaphoresvent lauds 
and cryatala. 

The action of the bydrogec-iom aa the mobility af 
bacteria. 


alaante and rennet Uinurbonats, 

The solubility of ferrous ammoeiom ¢ulphute in 
aqueous sulphurte acid. 

The nature and method of formation ofintermediate 
compounds ip the fermentation of earbobydrstet 
by haciliun areto-ethytioun. 

The relntion of the injury of the emcee of a plant 
ta the health of the roots. 

Cannes and prevention of the demy of chemical 
pulpa. 


The indices of refraction and. dispersion al metallic 
vapoure, 
The effcet of diferent acide om the growth d 


yeast. 

The function of Tesonance as 5 of the phyuial 
theory of eudition; m at ia experitoenad 
acoustics. 

The effect of alkali and related substance i 
cement. including ao investication of ube be 
haviour of silicates in water and ie prone 
various concentrations of different anita. 

Marine sporeforming bacteria with the object of 


M.Be. (MeGilb. College. isolating from marine sources a autnber of spore 
forming orgmaisme, sscertaining their ble bir 
tory, idencifving them, aad finding oat 

. thermal death points. 

wine: D. Dart, B.A. (Me1Mecill University..........060- cece eee Resigned. 
sill). 

F. Ferguson, BLA. (8t. Fan) oo... se ece ec eees ce cee aren ereteenes 
waren, 


WE. Groen, BA. fFornto} 
M tt. Hixeinsoa, B.A|McOil University, 


¥ Lane, B.A. (Tor-| University of Toronto. . 
‘ ante WeDoesl, B.A. (St.|Denartment nf Biochemistry, Univer- 


Francis Xavier) siey of Toronto 

D_W.Marrison, BSe (Univ.|Denutment of Chemistry, University 
of BR. 3, Re (eGiN. f oof British Cotumiria. 

L. 8. Rentacr, B.A. (Tor|Domrtmont of Physics, University of 
onto, Trent 


a em 
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APPENDIX K 


LIST OF ASSISTED RESEARCHES, 1921-22 


Grantes 


Prof. H. E. T. Haaltaia.... 


Associate Committes on the 
Nutritional Problems of 
tbe Fox Lodustry, 

Amociats Food Reevsrch 
Committe. 

Committes of the Engineer. 
ing Institute of Canada. 

Prd. 3. W. Shipley........., 


Prof. H. F. Robarts........ 


Department ‘ot Botany, Uni-|[nvestigation of the inheritances of eurar and starch 
versity ot Manitoba, Win-| im tho endosperm of different varietics of Indian| 
pipes, enra. 


Where curried ap Bubject af Fessarch Amount 
twardod 
3 
Department Dairying.|To complete investization to determine the char- 400 00 
Uaiv. of tik Colya-} acter of the bacteria and other gortms whieh are, 
is, Vancouver, B.C, found in eream, milk and butter. 
Botunical Gardens, Univer-{Aq invent ization of otrtain eccoomie flora of Britieh| 480 09 
oy of Britinh Columbia,j Columbia. 
- Quebee and Now Brunewick.|To purchase a field laboratory for the preliminary; 300 00 
testing of oil shales. 
rHment of Phyzics. Tuvestigntion regarding the relations af the infra-' 1,500 00 
Anivornity ad Toronte-| red rays of the epoctram to the struciare of 
atoma. 
an partment “r Physics,|To purchase = specially designed motor generator] 800 00 
queen s ir University, Hing, set for giving up to 1,500 volts with » current up; 
to 0-2 amperes with . 
Mactaatet | College _|Tavesrieation into the cause and treatment 2,000 00 
acidity in the soils in the provinces of 
ew Brunsuic! 
Department of Mining Eng-|To purchnse special ‘apparatus to be ued iz bis 00 00 
University of To} study of the setion of ball mills. 
roato, Toronto, 
Experimental Station Dept [To continue the investigation of the problems 6,500 00 
of Agriculture, Hull, Que. | affecting the fox industry of Canada. 
Laboratory of Food Chem-|To continue investigation om vilamince.. 1,250 00 
it ry, University af 
‘oroato, Ont. 
University of Saskatchewan, tnyestination cof the causes of the deterioration of] 5,000 9 
Saskatoon, Bank. la in the provinces af Manituba, Saskat- 
chewan td Alberta, through ection of alkali 
waters of the sila. 
‘Department of Chemistry,|[nvestigntion of the caumes of eyil gotrosian of iron 1,700 00 
Vaiversity pit Manitobs, Piping. 
Winnipes. } 
20 00 
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PUBLICATIONS OF THE HONORARY ADVISORY COUNCIL FOR 
SCIENTIFIC AND INDUSTRIAL RESEARCH OF CANADA 


ANNUAL RErortTs ror THE Years 1917-18, 1918-19, 1919-20, 1920-21 


iE. 


12, 


a a 


10. 


GENERAL REPORTS 


. The Briquetiing of Lignites by R. A. Ross, E.E., D.8¢. 
. The Recovery of vapours from Gases by Harold 8. Davis, M.A.; PhD., 


Davis, B.A. 


. are De-tarring of Gas by Electrical Precipitation by J. G. Davidson, 
Ph.D. 


. Nicotine and Tobacco Waste by A. D. Hone, M.A. 
. Canadian Waste Sulphite Liquor as a Source of Aleohol by Vernon K. 
D. 


Krieble, Ph 


. An Investigation into the Question of early Putrefaction of Eviscerated 


Fish in which the Gills have been left by Louis Gross, M.D. 


. Survey of General Conditions of Industrial Hygiene in Toronto by 


Associate Committee on Industrial Fatigue of the Research Council. 


. A Method of Smelting Titaniferous Iron Ore by W. M. Goodwin, B.A. 
BSc. 
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REPORT 


OF THE 


ADMINISTRATIVE CHAIRMAN 


OF THE 


HONORARY ADVISORY COUNCIL FOR SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


1, GENERAL ACCOUNT OF THE WORK OF THE COUNCIL 


Eight mectings of the Council were held during the year, with an average 
attendance of scven members. Five of these meetings were held in Ottawa and 
three in Montreal. 

The National Research Institute—which the Council considers to be a 
prime necessity for the further development of its work—not having been erected 
as yet, the Council has been obliged to confine its activities to those linea of 
work which it has follawed during former years. It has in fact been obliged to 
“mark time” awaiting the establishment of a National Rescarch Institute 
whose foundation will make possible new advances and the opening of further 
fields of investigation and research, for the benefit of Canadian industry and the 
development of the resources of the Dominion. 

The work of the Research Council during the year under consideration may, 
therefore, be set forth under the following heads:— 

(a) The training of research workers through the provision of Bursaries. 

Studentships and Fellowships. 

(o) The investigation of a number of special problems by grants to investi- 
gators, known as “ Assisted Researches.” 

(c) The encouragement and development of research by the organization of 
the research workers of Canada into Standing Associate Committeca of 
the Research Council—and by the appointment of certain special com- 
mittees to the same end. The scope of the work carried out under each 
of these heads will be described briefly. 


Il. TRAINING OF RESEARCH WORKERS 


This work has been undertaken by the Rescarch Council in order to 
develop in Camada a-body of university graduates thoroughly trained in the 
methods of scientific investigation and research to the end that when research 
workers are required by Canadian industries, the Research Council or the Cana- 
dian universities, there will be men in the Dominion prepared and ready to fill the 
Positions as they arise. This training is provided by the establishment of Bur- 
saries, Studentships and Felfowships—each tenable for one year and having a 
value respectively of $750, $1,000, and $1,200. They are given only to men (or 
women) who have already graduated from a university and have shown distinet 
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aptitude for or ability in the field of scientific research. Ordinarily the success- 
ful candidate is first appointed to a Bursary, and if he proves to have the 
requisite capacity may be promoted to a Studentship in his second year, and 
in his third year may receive 4 Fellowship. These Bursariea, Studentships and 
Fellowships are tenable only at Canadian universities, except under certain very 
exceptional conditions, as for instance, when a man following some’ special line 
of research which cannot be carried out in Canada ia allowed to study in Great 
Britain or in some foreign country. 

There are each year many more applicants for these positions than there 


are Bursaries, etc., to be awarded, the successful candidates, therefore, repre- - 


sent an especially able group of young Canadians, 

The following table shows the number of Bursaries, Studentships and Fel- 
lowships awarded annually during the last five years and the expenditure 
represented by these awards:— 


I Advlitionas awards resigned 
Yeur Vdlow- | Stulent- | Bursaries | Eapendi- |- — we ee 
ships ships ture Fellow- Student. 
uhips slips Varaarwe 
| | & cts 
alt 1K... r] 4 6.550 00 2 
1915 . 3 f 1! 4 
: & i 1 3 
Woe, 7 5 a R 
Welz? : ' r ay 
Towle | 8 | 


The Council has decided to limit its annual expenditure under this head t 
a sum not execeding $40,000, which represents the same proportion of the grant 
voted to the Council by the Dominion Government as is: devoted to this pur 
pore hy the Research Council of Great Britain from the much larger grant made 
to it by the {mperial Parliament. 

A list of the Bursaries, Studentships and Fellowships awarded during the 
present year will be found in appendix J of the present report. As will be scea 
the holders of these awards come from all parts of the Dominion and receive 
their advanced training in research chiefly in the larger universities of Canada. 
sinee in these alone is the requisite staff and equipment for advanced work in 
ecience provided. 

Jt may be said in conclusion that these awards have already stimulated 
scientific research in Canada to a marked degree, and returns which have ju: 
been made to the Council show that the 123 persons who have held Bursaries 
Studentships or Fellowships, with scarcely an exception. are now engaged in 
research in connection with industry or hold positions on the staff of our univer 
sities where their training enables therm to carry on research in addition to their 
regular instructional work. 


* Ii. ASSISTED RESEARCHES 


1. Preservation of Conercte fram the Destructive Action of Alkaline 
Waters —A few vears ago the destructive effect on concrete of the alkaline water: 
found in the soil of certain parts of Western Canada was brought forcibly to tie 
attention of engincers and builders when structures of great importance and 
magnitude, situated in the Prairie Provinees, were found to be slowly hut surely 
disintegrating under this destructive agency. A brief survey showed that struc- 
tures involving millions of dollars were endangered, and the problem waz =" 
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serious that certain engineers of standing decided that until more was known 
concerning the action of these waters concrete could not be safely used under 
conditions where alkali ground water would be encountered. The importance 
of such a conclusion is evident and the Enginecring Institute of Canada, con- 
sidering the problem to be one of the most important facing the profession in 
Western Canada, decided to appoint a committee to make a thorough investi- 
gation of the whole question. Prof. C, J. Mackenzie, M.E.LC., of the University 
of Saskatchewan, was appointed chairman of the committee in January, 1922, 
and the expenses of the investigation were provided for during a period of three 
years by annual subscriptions during this period from the following bodies:— 


Research Council of Camnda.. 0. 6. 6. ce ve ce ee ae ee ee ee $5,000 00 


Province of Saskatchewan .. 0. 0.00. ce ee ce ee ee ee ee ee ee 3,000 00 
Province of Alberta... 2. 0. 20 00 02 ee ee ee 1,000 00 
Canada Cement Company .. .. .. . 3,000 00 
Canadian Pacific Railway... Lae tees tee 1,000 00 
City of Winmipeg.. 6. 0. 1 ke ee ee ee te ee ee 200 00 

$13,200 00 


It was decided to curry on the investigation along two lines (a) physical 
field tests (b) chemical research. The blocks for the field tests, numbering 
about 250, were made at Saskatoon and were placed during the summer of 1921 
at selected sites near Winnipeg, Calgary and Saskatoon. The field work was 
conducted under the direction of Professor Williams, of the University of 
Saskatchewan, The chemical rescarch has been placed under the direction of 
Professor Thorvaldson, who is devoting his entire time to the problem 
for a year, and is assisted by five chemists. A considerable amount of work 
has been done clsewhere on the physical side and investigators elsewhere are 
to-day working on various phases of the chemistry of the problem, but the 
work being done by this committee is the only comprehensive investigation 
which is being carried on anywhere, aiming at a thorough understanding of the 
causes which underlie the wholesale destruction of valuable conerete structures 
in Western Canada, It is not expected that any results will be available for 
publication till the expiry of another year at least, since the field specimens have 
to be exposed to alkaline waters of the soil for that period before an examina- 
tion is made. The research work of the chemists, furthermore, is only in its 
preliminary stages. 


2. The Preservation of Iron Pipes fram Corrosion by Alkaline Waters. — 
To investigate the causcs of the corrosion of iron piping and other iron struc- 
ures buried in the soil in the western provinecs, the sum of $1,700 was granted 
to Prof. John W. Shipley, of the University of Manitoba. This corrosion, which 
causes a very large annual loss in there provinecs, is due to the action of soil 
waters, but what chemical action takes place is not known. This must he 
ascertained before preventive methods of treatment can be introduced. Prof. 
Shipley, hefore receiving this grant, was engaged on this problem for over a 
year at his own expense, and, from the results he has obtained so far, he is 
confident that the causes of corrosion can be definitely ascertamed. 


3. Determination of the Cause and Treatment of Soil Acidity—For the 
purpose of making a thorough study of the cause and treatment of acidity in 
the soils of Quebec and New Brunswick, $2,000 was granted to Principal Harri- 
son, of Macdonald College. This condition, which is common in the soils of 
eastern North America, interferca scriously with the growth of alfalfa, red 
clover and probahly, to some extent, with the majority of useful crops. The 
oumerous methods proposed for the determination of the quantity of lime 
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required to correct the acidity of a given soil (the “ lime requirement ” or “ lime 
absorption coefficient ”) have vielded discordant results. Recently, evidence has 
been advanced to show that the concentration of the hydrogen ion in the soil 
solution has an important influence upon the growth of certain plants and it is 
contended that measurements of this concentration are of more importance 
than those of the quantity of titratable acid in the soil and lead to more reliable 
estimates of the lime requirement, Equipment for the electrometric and colori- 
metric measurement of hydrogen ion concentration has been purchased, and 
with the co-operation of the Quebec Department of Agriculture a few samples 
of soil have been collected in various parts of the province. Work began on 
November 1, 1921, using the samples on hand in comparing methods, with a 
view to selecting one or more, for use on a larger number of samples, which 
will be collected during the spring and summer. It is hoped that eventually 
provision may be made for supplementing this chemical work by culture experi- 
ments and field tests. 


4. A study of the Crushing Action in Ball Miltls—Professor H. E. T. 
Haultain, University of Toronto, received a grant of $400 to continue his work 
done during the past two years in attempting to analyse the paths of the balls. 
in ore crushing tube milis, by means of photography. Some five hundred 
photographs were taken, and a definite advance in the understanding of the 
process was made. The attempt was then made to secure quantitative results 
in connection with certain operations which the photographs had illustrated. 
and the work now in progress promises to give further valuable results. This 
research has been much aided by a film made with on ultra-rapid camera. 
taking 120 photos per second, which was shown and explained by Prof. Haultain 
at the meeting of-the Canadian Institution of Mining and Metallurgy, held in 
Ottawa last spring. 


5. Determination of the Character of the Bacteria found in Milk ond 
Butter —A grant of $400 was made to Professor Wilfrid Sadler, Department of 
Dairying of the University of British Columbia, for the completion of his 
investigation into the character of the hacteria and other germs found in milk 
and butter. The studies made throw much light on the bacterial flora of graded 
butter and suggest the importance of the water supply as a possible agency 
of contamination. They emphasize the possibility of bacterial recontamina- 
tion subsequent to the pasteurization of the cream, indicate the necessity for 
bacteriological control in the management of cream and-the manufacture of 
butter, and define cases where specific detcrioration of grade has been elimia- 
ated or rendered lesa acute by putting into practice the advice given as a result 
of the laboratory findings. 


6. The Cultivation of Drug Yielding Pleats in British Columbia.—To 
ascertain the possibility of cultivating economically in British Columbia several 
essential oil and drug yielding plants, a grant of $850 was made to Professors 
R. H. Clark and J. Davidson, of the University of British Columbia. The 
investigations made indicate that the results obtained by storing the bark of 
the Cascara Sagrada for three years previous to use, can be produced quickly by 
chemical means; for this purpoce, the bark is submitted to the action of 
hydrogen peroxide, and testa made at the Vancouver General Hospital with bark 
so treated have been satisfactory. The Cascara Sagrada wood was nest 
examined to see if it contained enough active constituent to pay for extraction: 
solutions are being tested at the Vancouver General Hospital and by the Parke, 
Davis Company, Detroit. A preliminary report from the hospital shows the 
surprising result that the wood is practically og active as the bark, and thy 
result, if fully confirmed, will mean a wonderful conservation of the fat 


ig 


disappearing Cascara tree, as the bark does not constitute more than 5 per cent 
of the tree. Investigations of British Columbia Digitalis Purpurea indicate 
that the strength of the extract compares most favourably with standards, 
Hydrastia Canadensis (Golden Seal), Mentha piperita, Mentha spicata, 
Polygala senega (Seneca Snake Root) and other drug planta are being grown at 
the University experimental farm. Investigations have also been made into the 
Salicin content of British Columbia willows and poplars, and the Tanin content 
of Pacific Coast conifers. 


7. An Apparetua for Determining the Amount of Oil in Shales —Mr, Louis 
Simpson was granted $300 to enable him to purchase a portable apparatus for 
the preliminary testing of oil shales. As a result of work carried out in New 
Brunswick, he has designed an apparatus to reduce the time and the expenditure 
of gasoline required in making such tests. 


8. Investigation into the Relations of Infra-red Rays—Professor J. C. 
McLennan was awarded a grant of $1,500 to enable him to continue his investi- 
gations concerning the relations of the infra red rays to the structure of atoms 
und he has made a special study of the ionization of atoms of mercury. The 
spectrum of luminous mercury has heen photographed far into the infra red 


rays up to 11,000 AU. the limit of visible light being about 7,000 RU. Ib 


particular it has been shown that the wave lenath A 10,140 ‘4.U, is not absorbed 
hy non-laminous mercury vapour, indicating that the resonance and ionization 
potentials are definite magnitudes and are equal respectively to 4.9-10.2 volts. 
Previous fo this research there were indications thit mercury atoms had two 
resonance and two ionization potentials. The research has shown exactly how 
much encrey must be expended to ionize a given quantity of mercury vapour. 
This information is very useful in connection with the problem of determining 
the energy required to be expended in disrupting atoms and releasing the atomic 
energy locked up in them. 


9. Research on Ultra-rviolet Light—aA grant of $500 to Professor A. L. 
Hughes, Queen's University, for purchase of a specially designed motor 
generator, to study the gap in ether waves between ultra-violet light and X-rays. 
Ultra-violet light of wave length as short as 200 x 10 ems. has been recently 
demonstrated. X-rays have a wave length shorter than 12 x 10 ems. and the 
properties of X-rays of wave lengths from 12 x 10 ema. to 0.1 x 10 ems. have 
been studied in some detail. Radiation of wave length between that of the 
softest X-rays and that of the most extreme ultra-violet light undoubtedly 
exists, but hitherto has not been produced. It is the purpese of this investiga- 
tion to explore this region. The behaviour of matter toward radiation in this 
region merits investigation, ns the results with ultra-violet light and with 
X-rays suggest interesting effectx. There are certain fundamental! differences 
between the method of production of light and of K-rays. It is important 
therefore to investigate whether. or not. these differences merge into each other 
in the unexplored region. These results should be of value in giving information 
about the structure of the atom. particularly concerning the outer boundary of 
the atom, and should also give information as to the bearing of the Quantum 
theory on these radiations, 


10. Research on Sugar and Starch in Indian Corn.—aA grant of $250 was 
Made to Professor H. F. Roberts, of Manitoha, to mcet the expenses of an 
investigation on the inheritance of the capacity to form and store up sugar 


and starch in the endosperm of different varieties of Indian Corn. This inves- _ 


tigation, which will involve a large number of chemical analyses, is expected 
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to yield results of interest and value in connection with the cultivation of Indian 
Corn in Canada. Such work has not formerly been undertaken either in 
Canada or elsewhere, 


11. Research on the Reduction of Complicated Sulphide Gres in British 
Columbia.—During the ycar, Mr. Tlorace Freeman continued his researches on 
the reduction of complicated sulphide ores and made very substantial progress 
toward the devclopment of a new proccss. This investigation has reached the 
stage at which the process should be tested on a large scale and it is expected 
that arrangements to this end will be made before long. 

These cumplicated sulphide orcs occur at ¢o many places and in such lyre 
quantitics in British Columbia that a new and thoroughly satisfactory com- 
mercial process for their reduction and the separation of the metals which tev 
contain would be of great vaiue to the province. 


IV. THE STANDING ASSOCIATE COMMITTEES 


1. The Associate Committre on Mining and Metallurgy.—This committee 
has devoted its attention more particularly to the question of the utilization of 
the low grade iron ores of the Dominion. This is the most important problem 
which confronts the iron industry of the Dominion, for while very little high 
grade tran ore has been discovered in Canals, there are immense deposits of low 
grade iron ores which, if some method ean be devised of smelting them profitably. 
represent an immense accession to the raw materials available for industry within 
the herders of the Dominion. The econimittee, therefore. shortly after it was 
constituted, appointed a sub-committee under the chaimmanhip of JOG. Mor- 
row, Eeq., to make a thorough study of this question. This sub-committee 
consists of the following membe - 

J.G. Morrow, Eeq.. Chairman. 
Frank D. Adams, Dste., LED. FBS. 
Lloyd Harris, Esq. 

Geo. A. Guoes, MLA. 

Arthur Survever, LASe. 

J.B. Tyrrell, BSe., MLA. 

Th. Denis, B.Se. 

WW. E. T. Haultain, CE. 


A. Stansfield. DoSe.. FRSC. 
A, Maillot. BLA Se, 
CLV. Corless, Mise., LD, 


The sub-conanittes first turned ifs attention to the possibility of profitably 
smelting titcniferons iron ores, of whieh many deposits, some of them of Inrge 
extent, are known jn various parts of the Pre-Cambrian areca of Ontario and 
Quebee. Several attempts have been made to smelt these ores in Canada but 
without success. The results of the experience of the blast furnace superine 
tendents in charge of these operations were obtained and a visit was then mde 
to Port Henry, N.Y., on take Champlain. where these ores had been smelted 
at one time. Here a complete examination was made of the reeords of the ore, 
fuel and flux charges. as well as of the blast pressure, tonnage produced, siag 
and iron analysis, cte.. and the sub-eommittce had the advantage of ling 
able to discuss the whole problem with the men who had carried out the work. 
A visit was then made to Minoville, N.Y.. another paint in the same neighhour- 
hood, where the concentration of local ores, costs, tonnages, ete., were sturird. 
Asa result of these and other studies the sub-committee reached the conch:ion 
that fow if anv of the titaniferous iron ores of Canada could under present cen- 
ditions he profitably smelted on a large seale in competition with the non- 


rd oe 


21 


titaniferous ores which are available. The Committce then took up the question 
of the utilization of the large bodics of low grade iron ore which occur in various 
parts of the Dominion. Such orcs to be used must be “ beneficiated,” that is 
to say they must be submitted to some proccss whereby the barren mineral 
matter mixed with the ore is partially removed and the percentage of iron in 
the ore is correspondingly inercased. One of the commonest methods of “ bene- 
ficiation ” is to crush the low grade ore, concentrate the oxide of iron by some 
mechanieal or electrical process and hriquette the purified material. Another 
process which has been recently invented and promiscs to be still more efficient 
is that known as the Jackling Process. This is now being tried out on a very 
large scale on some low grade iron ores occurring in the Mesabi iron range of 
Minnesota. These ores resemble rather closely some of the low grade iron ores 
of Canada, which lends a very marked interest to these experiments in the 
present connection. 

The sub-committee went to Minneapolis and Duluth, and made a careful 
examination of the trials of the Jackling Process which are being carried out at 
these points, They also visited the plant at Babbitt, where about four million 
dollars is being spent in the erection of a plant for the operation of this pro- 
ves. It is believed that this Jackling Procesy, if it works out as successfully 
as it promises to do, will be directly applicable to many low grade iron ores in 
Conida, The committce then visited Sellweod, Ont. (Moose mountain), After 
carefully studying the orcs of that locality, it was dccided to send a large sl:in- 
tent of this ore, after concentrating and briquetting, to a blast furnace for sn 
actual trial on a large seale. This trial could not be carried to a successful enn 
clusion at the time, but it will be made during the year 1923 by the aid of a 
gtant from the Ontario Government. 

The sub-committee has also studicd the question of the utilization of the 
large deposits of low grade siderite ores which occur in certain parts of last- 
om Canal. While a certain measure of success has been attained by improv- 
ing the grade of these ores through roasting, mich yet remains to be done 
ta muke this process a complete suecess, Satisfactory results, however, ean 
ony be abtaincd by rescarehes carried out on a large seale and entailing large 
expemlbitures. 

in conelision, the suh-committce is convineed that Canada possesses iatee 
bodies of iron ore but these require treatment or benefication before they can be 
protitably worked. ‘The decreasing iron content of the Minnesota ores, prop 1r- 
tiomaely ineresses the value of this Canadian ore and will eventually ero its 
another Canadian industry in whieh out transportation system will also phiy 
its part. The sub-committee is also convineed that the future of our iron ore 
industry is associated with large tonnage blast furnace pig iron production rather 
than with the smaller tennaee which could be secured byw electric smelting. 
Large tonnages of ore must be mined and heneficinted to eampete with the Lake 
Superior ore now in.ported from the United States, 

2. The Associate Committce on the Nutritional Problems of the Fox Breed- 
ing Industry has continued its investigntions and has arrived at tentative con- 
clusians on the following problems:— 

The proper maintenance ration for the ranch fox. 

The minimuin protein requirement of the ranch fox. 


Food requirements during (a) brecding season, (4) gestation period, (¢) 
lactation period. 


Growth curve and food requirements of pups, 
Influence of dict on production of fur. 
Digestibility coefficients of some constituents of dict. 
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These experiments have been followed with great interest and generouslr 
supported by the various breeder's sssociationas, and a report on the work, 
entitled “Food Requirements of the Ranch Fox,” by Mr, G. Ennis Smith. 
Biochemist in charge of the ranch, has had a wide circulation. 

The Council has also issued a Bulletin by Professor A. Hunter, entitled 
Some Problems of the Fox-Raising Industry.” The results of the most recent 
investigations of the Associate Committee will be found in Appendix C of the 
present report. It is believed that results of very direct benefit to the industry 
will accrue from the valuable work which is being done by this Associate Com- 
mittee. 


3. The Associate Air Research Committee —This committee has devoted 
its attention chiefly to the consideration of the influence of the intense cold of 8 
Canadian winter on fiving. Among the special problems studied by the con- 
mittee were:— 

The effect of low temperatures on the diaphragms of recording instru- 

ments. 

The strength of riggings, steam line wires, etc., at low temperatures. 

Anti-freeze mixtures, 

The action of intense eold on lubricating ails. 

Snow friction on runncrs. 


4. The Associate Committee on Finx.—This committee has been engaged 
in determining whether Canadian flax straw, which is available in large quan- 
tities in the western provinces, could be utilized for the manufacture of paper. 
Failing the requisite facilities, in Canada, samples were sent to the Bureau of 
Standards, Washington, where, by the courtesy of the officials, trials have been 
made which indicate that high grade papers suitable for a variety of purpnse: 
may be made from this raw material. 


5. Associate Biological Committce—The research work of this committer 
was carried out by Principal Harrison, of Macdonald College, and his azsist- 
ants. An extended account of an investigation by Dr. Harrison into the cause 
of the red discolouration of cured codfish and the means of preventing this. 
appeared in the Transactions of the Royal Socicty of Canada and a mor 
popular etatement was published as Report No. 11 of the Research Counc! 
which appeared in 1922 under the joint authorship of Principal Harrison ané 
Miss Margaret E. Kennedy, many topics of which were distributed to person 
engrged in the fishing industry of the Maritime Provinecs. 

Principal Harrison, assisted by Dr. E. G. Hood and under a grant from 
the Research Council, then commenced what has proved to be a*most important 
investigation into the Discolouration, Smut or Blackening of Canned Lobstit. 

An experimental laboratory was established in the neighbourhood of 3 
canning factory at Rustico, P.E.L, owned by the Portland Packing Compary. 
Arrangements were Made for securing the necessary lobsters, and the American 
Can Company placed at Dr. Harrison’s disposal some three thousand quarter: 
pound cans, The work accomplished during the lobster season consisted of— 

1. Heat. Penetration Studies, which showed that the length of time necc: 
sary to bring the contents of the cans to boiling temperature was: 


For 4 ounce cans, 30 minutes. 
For 7 ounce cans, 40 minutes. 
For 16 ounce flats, 95 minutes. 


For cans placed in a retort at a temperature of 240°F., the time required 
to bring the temperature of the contents to 240°F. was: 
For 4 ounce cans, 15 minutes. 
For 7 ounce cans, 20 minutcs. 
For 16 ounce flats. 60 minutes. 
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2. A long series of experiments waa started in connection with tin cans 
made from plate carrying various weights of tin as follows:— 

(a) Coke quality, approximately 1-5 pounds of tin per base box. 

(b) Kanmer's special quality, approximately 2-0 pounds of tin per base box. 

(c) 2a. Charcoal plate, approximately 2-5 pounds of tin per base box. 

(d} 3a, Charcoal plate, approximately 30 pounds of tin, per base box. 


Experiments were also made with the coke enamel cans. 


3. Other experiments were started with lobsters put up under the following 

conditions :— 

{a) Dead lobster, either long delayed between catching and boiling, or 
lobsters which have died in the cars or crates where they have been 
kept in sea water for twenty-four hours or longer. 

(6) Reboiled meat in shell. 

(c) Coagulated blood adhering to meat for a long period of time. 

(d) Boiled lobster kept in factory over night or over week-end. 

(e) Delayed on cooling table when in sheli. 

({) Delayed tail ment, as a result of running out of claw meat. 

(g) Delay in cans previous to sterilization. 

(hk) Tests of various kinds and amounts of piekle. 

(?} Comparisons of cans with and without parchment or paper linings. 

(j) The influence of exhaust on cans and meat. 


4. The acidity and alkalinity of a large number of lobsters were ascertained. 
The method used was by determining the hydrogen-ion concentration by colori- 
Inetric tests and occasionally by the potentiometer. 

Bacteriological tests were also carried out in order to obtain information 
a3 to the character of the bacteria in spoiled and normal cans. The thermal 
death point of many spore-forming organisms was determined. 

A large pack was put up using a pickle made with varying quantities of 
acetic acid. After a sufficient number of cans were packed to allow of monthly 
examination for eighteen months, they were crated and expressed to the labora- 
tory at Macdonald College, and every month cans representing each kind of 
experiment were opened and examined chemically and bacteriologically. 

In September of 1922, a similar scrics of experiments was carried out at 
Borden, P.E.I., under somewhat different concitions. An outstanding feature of 
the work here was the discovery that fall caught lobstera gave reactions very 
different from those caught in the spring. The hydrogen-ion concentration of 
these lobsters was considerably higher than in those caught in the spring, and 
the probable explanation for this curious phenomenon is the changed reaction 
of the lobster at the moulting period. At this time the lobster shell is very thin, 
the meat somewhat watery, and the live lobster actively growing and adding 
calcareous matter to its shell. In all probability this material is kept in 
solution by an acid fluid. 

Series of experiments similar to those carricd out at Rustico were carricd 
out with the fall catch. Dr. Harrison also experimented with a pickle con- 
taining citric acid and repeated the acctic acid tests. . 

During the remainder of the year these cans were examined monthly, 
but as the packers claim that cans should be kept at least one year and 
Possibly eighteen months, before final results are determined, it seems advisable 
hot to give the detailed results of these experiments in progress at the end of 
March. 1922, but to defer the full report until eightoon months have lapsed from 
the date of packing. A report of this character is now being printed under the 
supervision of the Honourary Advisory Council for Scientific and Industrial 
Research, and it. is suggested that all interested in this investigation await the 
publication of this report. Suffice it to say here that the results have been 
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extremely satisfactory, and Dr. Harrison is of the opinion that by following 
out certain methods advocated in this report it will be possible for lobster 
packers to ensure their pack remaining in perfect condition even after eighteen 
months’ storage. 


6. The Associate Commitiee on Physics and Enyinccring Physics met in 
Torento in Jamiary and again in Ottawa in May. An account of the work of 
this committee is given in Appendix B. 


7. The Assoviate Comarittce of Chemists met in Montreal in August am 
discussed the following subjects, whieh are of special importance to Canadis 
industry at the present time:— 

The stendurdization and certification by Government of materivls 1 
espart, 

The importance af the authorization hy the Government of a large numer 
of denaturants for alcohol to be use:t for various industrial purpo<. 
ancl, particularly, a denatured alcohol containing anly five per ecto! 
methyl] aleohoal, which is now extensively used in the United Stare 

The establishment of an industry in the growing of Canadian meciicing 
plants, more specially in British Columbia, where the conditions apres 
to be especially favourable. 

Research in the packing industry. 

The deterioration of iron and stecl in alkaline soils. 


8. The Associate Food Research Committee—The work of this comuitt< 
has been ¢arried on under the direction of Dr. A. Bruce Macalium and deal 
chiefly with the important subject of vitamines and the indication of the amount 
of vitnmine present in any material by determining the rate of growth of yeas! 
cells in the medium. An apparatus for the removal of carbonic acid from the 
eultute media has been devised, which will enable this relation ta be more srcur- 
atcly studicd than has been possible heretofore, 


9. Special Committee on Industrial Alcohol,—Dr, Ruttan, chairman oi 
committee, rcports that the conmittce has been in close communication wi 
the Department of Customs and Excise and that they have on several occasion 
requested the wuthorization of an increase in the number of denatured alcoho! 
for use in Canada, The Associate Committce of Chemists, unanimously an 
strongly advocated the introduction of ethyl aleohol, containing five per cent 
of methyl alcohol as a denaturant; this alcohol is used in connection with 169 
preparations, pharmaceutical and commercial. The Department of Custem: 
and Excise asked for advice concerning the best composition for a batlinz 
alcoho} for usc in hospitals. Several formulm were sugeested, and it was finaly 
decided to recommend the use of 24 per cent di-ethv] phthalate, and five grain 
of brucine per gallon. The properties of di-cthy! phthalate were studied. and. on 
Dr. Ruttan’s recommendation, the department authorized this aleshol, wit": 
can be sold at about $1.10 per gallon for bathing alcohol. 


V. ADMINISTRATION AND FINANCE 


Dr. R. F. Ruttan, who, during the earlier portion of the vear held t!> 
position of acting chairman, was sueceeded in October, 1921, by Dr. R. 4 
Ross, who Was appointed Chairman of the Research Council. Dr. Ross beivre 
the close of the fiscal year found that, owing to pressing professional duties. he 
was unable to remain on the Council and consequently on March 6 he resigned 
his membership. His resignation was accepted with much reluctance and regrt 
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His services had been of great value to the Council and his departure was a 
very distinct loss, On Muay 30, 1922, Dr. Frank D. Adams was appointed to 
succecd Dr. Ross as chairman. 

Last sessiou Parliament voted the sum of §120,000 for the use of the Council, 
being the same amount as allocated for the previous fiscal year. The following 
comparative tables show the manner in which these sums were expended during 
the years in question;— 


. 1920-21 
Fellowships... 2.00.00. 22502 - $ 5.400 on 
Studentships.. 6. 6. 0. wk oe 7,125 00 
Bursaries. ce ce ee ee ee ae 4.000 00 
Assisted Reseurches.. 2. 0.00. 0.00. 0. 0. ©. MBIT 28 51779 05 

yea and general expenses... 22002002. J9501 S82 30.935 OF 
Travelling exyur rr eee ce ee ee TAYD 27 ORS 30 
Refimeed to Reeriver Gener... 2.0. 20.456 63 10422 52 


$120,000 60 $120,000 06 


In 1921-22 the sum of £20,000 wa~ loancd by the Research Council to the 
ignite Utilization Board to enable this board to continue its experimental 
ko on the carbonization and briquetting of the lignites of southeastern 
katehewan, which was being carried on at Bienfait, near Estevan, im that 
province. This work had been temporarily suspended awaiting the granting 
of a further Governinent subsidy. ‘The subsidy in question, however, was not 
received by the Lignite Utilization Board until after the close of the fiscal year, 
and therefore when refunded, the sum loaned was no Ioneer available for the 
purposes of the Researeh Council and had to be returned to the aceount of the 
Receiver General. 
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VI. THE NATIONAL RESEARCH INSTITUTE 


Tn the spring of 1921 the Government intra:tuced inta the House of Com- 
mons a Bill—on the lincs of a draft Bill proposed by the Research Council— 
for the cstablishment of a National Research Institute. This Bill passed the 
House by an almozt unanimous vote, receiving the third reading on May 10, 
hut was rejected by the Senate. The House of Commons then passed a vote 
of $100,000 for the purpose of preparing the necessary plans and commencing 
the erection of the Institute, but utwler the circumstances of the case the 
Research Council was not able to avail itself of the grant in question. 

In the fall of the year that Government was defeated and it was judged 
inadvizable for the Research Council te press for the reintroduction of the Bill 
in the session of Parliament which followed almost immediately upon the new 
Government taking office, but rather that the Bill for the establishment of the 
National Reecareh Institute with such alterations, if any, as were deemed 
advisable, should be introduced in the following session, that of 1922-24, when 
it could reecive the full consideration which it deserved. 

As has been already stated, the Research Council considers the erection 
of a Nattonal Research Institute to be necessary to the further progress of the 
work for which the Government brought the Council into existence. namely, 
the furtherance of Scientific and Industrial Research in the Dominion. of 
Canada, 

Having developed its werk on the lines sect forth in the preeeding pages, 
the next step which the Couneil should take is to organize in the various indus- 
tries of Canada Guilds of Research. as has been done so successfully in no less 
than twenty-four industries by the Research Council of Great Britain. The 
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Research Council in the Mother Country, having received a grant of £2,000,000 
and dealing with industries which are developed on a much larger scale than 
in Canada, has arranged for the creation of a separate research laboratory for 
each industry, in which the special problems facing that industry may be studied 
and solved, and has assisted these separate laboratories by special grants of 
money supplementary to those provided by the respective industries them- 
selves. In Canada this is impossible since the funds at the disposal of the 
Research Council of Canada are insufficient and the industries are not ag a 
general rule in a position to provide such laboratories without direction and 
assistance, 

The establishment of a National Research Institute would, it is believed, 
mect Canadian conditions. In it the Government could make its contribution. 
in co-operation with the several industries of the Dominion, by providing ample 
laboratory accommodation for all investigations and two or three highly trained 
research workers of wide knowledge and experience, under whom investigation: 
for all the industries might be carried out by chemists, physicists, etc., whore 
salarics would be defrayed by the several industries by whom they were engaged 
for the solution of their special problems. Thus the Government would 
co-operate with the industries—supplying the laboratories or workshops, with 
their equipment and the necessary direction—while the several industries woud 
provide for the payment of the investigators and a portion of the expense: of 
conducting their respective rescarches. This plan presents some features of that 
adopted by the Mellon Institute of Pittsburg and others which are found in the 
work of the Bureau of Standards at Washington, or in the National Physica! 
Laboratery in London. In this National Research Institution-provision melt 
also be made for rescarch in pure science and for any other work which miglt 
be assigned to it by the Government. 

As has been stated in the Report of the Administrative Chairman of the 
Research Council for the year ending March 31, 1921:— 


“ Elsewhere Rescarch Institutes have been or are being founded. Of 
those already in operation there are the National Physical Laboratory of 
Great Britain, the Bureau of Standards with its Industrial Research 
Institute at Washington, the Commonwealth Institute of Science ant 
Industry for Australia, the Cawthron Institute for New Zealand, the 
National Institute of Japan, the Physikalische-Technische Reichs Anstalt 
of Charlottenburg, and the Chemical Institute at Dahlem, Germany, and 
the Research Institute at Brussels for Belgium. 

“ Besides the Central Research Institute at Dehra Dun, India, which 
is to be enlarged to cover industrial research on a semi-commercial scale. 
the Government of India has accepted the proposal to found anotler 
central Research Inatitute advanced hy the Chemical Services Committet 
of the Government, Further, the establishment of a Research Institute 
for Burmah is now under consicleration. 

“The National Physical Laboratory of Great Britain, as its name 
implies, concerng itself with research in physical, electrical and engincer- 
ing problems of all kinds and with the standardization of technical instru- 
ments and apparatus, of measurements of length, volume, weigiit. 
enpacity and energy in ita different forms. It, however, also undertake 
researches on metallurgical problems in co-operation with the Iron and 
steel Institute, the Institution of Mechanical Engineers and other techni- 
cal organizations. It performs a very great service in the development 
of many technical processes of the industries, 

“The function of the Bureau of Standards was until 1919 indicated 
by its name. Since then it has taken on industrial research work. A 
building of n very large capacity and of the most solid constructinn. 
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erected in the immediate vicinity of the laboratories of the bureau and 
designed for engineering problems for war service, but completed only in 
November, 1919, was given to the bureau by President Wilson and is 
devoted to industrial research which will be carried on on a large scale. 
In it can be located a large number of industrial plants on a semi- 
commercial scale and some are installed therein already. All these will 
be engaged on problems of special importance to various lines of industry 
as the need for the investigation of these arises. 

“The lesson for Canada is an obvious one. Almost everywhere 
there is a recognition of the value of scientific research as a factor in the 
promotion of national prosperity, scientific rescarch, not casually pursued 
as was the case in the past, but organized and directed to the economic 
utilization of the natural resources of-ench country and the promotion of 
human welfare. , 

“Tn the United States, research, especially in connection with 
industry, is now being carried on on an cnormous scale. There arc, it 
has been claimed, more than 2,000 firms which maintain laboratories 
specially equipped and staffed to carry on research each in its own line. 
The Dupont Company, the Western Electric, the General Electric, the 
Nela Company and a number of other firms spend annually huge amounts 
to this end. Further, it is estitmated that about $30,000,000 will have 
been spent in 1921 for research of which amount one-third is voted by 
Federal ond State Governments, the remainder being derived from 
private sources. Research is fostered there as it is nowhere else to-day. 

“The people, the Parliament, and the Government of Canada can- 
not be and oudht not to be indifferent to this situation. The nation must 
not be foreed in the matter of new knowledge to live on the erumbs that 
fall from a wealthy neighbour's table. The establishment of a National 
Research Institute is the first and the earlicst measure that should be 
taken to put Canada in a position to hold her own, to develop her natural 
resources and thercby to permit a great. increase in her population. 

"The Researeh Institute xhould, as advoeated by the Research Coun- 
cil, be under its control, subject of course to the approval of the sub- 
eomtnittee of the Privy Council for Scientific and Industrial Research in 
such matters as the appointments to and the salaries of the staff of the 
Institute, and the naceeptance of grants, donations or bequests given under 
conditions by private individuals or companies to support special lines 
of research. The Council should be made a body corporate to admin- 
ister such and other funds and to acquire and hold property of all kinds 
neccesury for the carrying on of the work of the Institute.” 


The establishment of a National Research Institute in Canada bas, further- 
mere, been very strongly advocated by no Icss than seventy-two of the most 
important and influential public bodies representing the industries of the Domin- 
ion, including the Canadian Council of Agriculture, the Canadian Manufac- 
turers’ Association, the Trades and Labour Congress, Boards of Trade all over 
the Dominion, as well as the Canedian Clubs of our leading cities, the scientific 
and technical societies including the Roval Canadian Institute, the Canadian 
Branch of the Socicty of Chemical Industry, and by every important news- 
paper in the Dominion from the Atlantic to the Pacific, It is hoped that in the 
session of 1922-23 cffect will be given to the widespread public desire thus 
expreseedt and that the National Research Institute of Canada will be brought 
into being. . 
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APPENDIX A 


PROGRESS REPORT OF THE SUB-COMMITTEE ON UTILIZATION OF 
CANADIAN TRON ORES 


Since the last report presented in March of 1921 at Montreal, two new 
members have been added to the committec—Mr. Lloyd Harris, in April, and 
Dr. C. V. Corless, in October. Both these gentlemen have broad expericuee, 
the former in the iron and stecl industry, and the latter in the nickel industry. 
The committee is now composed of the following eleven members:— 


J. G. Morrow, Esq. (Chairmato....c... cea. In=pecting Engineer, Steel Company of Cus 
ada, Hanilion, Ont. 


Frank D. Adams. Pi.D., &¢-D., LL.D. F.RS 


(Ex-oMcio) co.cc eee cece eee ee ee es Dein, Faculty of Applied Science, McGill 

University, Montrenl, Que. 

C. ¥. Corless, M.Sc. LL.D, AEALC.....,... Mir. AIund Nickel Co. Coniston, Cat. 

Y. C. Denis, B.Sc. Dept. of Colonization, Mines and Fishenes, 
Qgacbee, Que. . 

George A, Guess, MAL. i ereeeereeeeeeey Prof. of Metallurgy, University of Toronto, 
Toronto, Ont. 

H. E. T. Haultain, CE, MLM... 0.0... Professor of Mining Engineering, University of 
Turonto, Toronto, Ont. . 

Lloyd Harris, Esq. 2.0... ceca e eee e cee eee 110 Jrunt Ave, Brantford, Ont. 


Professor of Geology, University of Mont 


A. Mailhiot, B.Ap.Se 
real, 228 St. Denia St., Montreal, Que. 


A. Stunsfield, D.Se., ARSE, F.RS.C....... Professor of Metallurgy, McGill Universty, 
Montreal, Que. 
Arthur Surveyer, BASe... cc... cee ee eee Tivom 715, 145 St. James St., Montreal, Que. 


J, B. Tyrrell, B.Sc, M.A, M.LM.M, F.RS.C.Consulting Mining Engineer end Geolodist, 
5H Confederation Life Bldg., Toronto, Ont. 


The sub-committee endeavoured during the year to carry out a larg 
scale test of bencficiated Canadian ore in a Canadian blast furnace. The attempt 
of 1920, which involved the delivery of fourteen cars of ore to one of the furnaces 
was brought to an untimely end. The ore, however, has since been used in small 
quantitics. This large seale test would have been accomplished either at the - 
works of the Algoma Stecl Corporation at the “Soo,” or at Hamilton in the 
furnaces of the Stecl Company of Canada, but for the unfortunate depression 
which settled upon all Canadian industrics. While negotiations were as yet 
in progress, these furnace companics realized they had sufficient iron ore on 
their stock piles to serve their greatly reduced requirements, without furthe 
commitments, for the season of 1921-2. Turnaces were blown out during the 
year as pig iron accumulated with idle or only partially operating open-hearth 
departments and mills. Just sufficient ore was purchased to balance the stock 
on hand. The uncertain industrial outlook forced these heavy reductions. 

Large sums of money have been expended by private companies on develop- 
ment and experimental work in an endcavour to mine and beneficiate, for blast 
furnace use, Canadian siderite as well as magnetite ores. 

The committee visited the siderite workings of the Algoma Steel Company 


: at the Maypic and Helen mines. A huge body of ore has been proven The 
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pups al the Magpie mine arc not being operated and tle mine is Hooded. Bush 
fires have swept over the Iclen mine and everything above ground has beco 
destroved. The reopening of the mine will require the expenditure of a con- 
siderable sum of money, Much experimental work has been done on both the 
Magpie and Helen ores. This work covers experiments with sintering machines 
and with a rotary kiln plant. Considerable tonnages of ore have been put 
through these processes of bencficiation and more or less satisfactory results 
have been obtained. ‘The costs of bencficiation have, in cach cave, been pro- 
hibitive when the product is compared with the conpeting American Lake Ores. 

In the opinion of the committee these siderite ores will not be used in the 
immediate future. 

Plans are now maturing for a trial of two hundred tons of magnetite ore 
from the Moose Mountain nine at Selbyvoad, to be put over the sintering machine 
of the Alwoma Steel Company at Sault Ste. Maric. The ore, in dhe form of 
concentrates, is frozen and as there is no heat at the milla the tonnage cannot 
be obtained or the test made before May. 

Shipments are expected to be made in June of this ycar from the bencficia- 
ton punt at Jackling, though delays have been experienced in the completion 
of the plant. 

The work of the committce is partially held up until such time as the 
large seale test, referred to above, can be carricd out. It does not sccin possible 
that this can be put through until there is renewed activity in the iron and 
steel industry. 


APPENDIX B 


REPORT OF THE ASSOCIATE COMMITTEE ON PHYSICS AND 
ENGINEERING PHYSICS FOR YEAR 1921-22 


1. Medes. 

Two mectings of the committee were held during the year, one on the 17th 
ani 18th of May, 1921, at Ottawa, and the other on the 31st of December, 1921, 
at Toronto. 


2. Supsects Discussep. 

Among the eubjects discussed the most important were:— 

(a) University courses involving special work in physics, 

(b) Research in marine and naval problems. 

(c} Aeronautical research. 

(d} A National Research Institute for Canada. 

(c) Problems suitable for investigation in a National Research Institute 
in Canada. 

() The Institute of Physics of Great Britain. 

ig) Publication of papera by research workers in physics in Canada. 


fa} University Courses involving apeeial work in Physics: 
Medical Research. 


To those who have followed recent progress in Medical Research it has 
become fairly clear that more rapid advances can be made if the workers in 
this branch of science can be induced to enter upon their investigations with 
& better training in the principles of physics than the majority of them possess 
at present. The Associate Committce having considered the matter at length 
decided to put forward a suggestion to the presidents and the medical faculties 
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of the universities of Canada, that senior medical students and recent graduates 
in medicine be given an opportunity of acquiring a more extensive knowledge 
of the principles of physics than can be obtained from the general course of 
lectures and demonstrations on the subject usually provided in the primary 
year of the ordinary medical curriculum. The suggestion has also been made, 
in this connection, that the medical faculties of other universities might possibly, 
with advantage, consider the advisability of following a procedure similar to 
that recently adopted in the University of Toronto, where tbrough a series of 
options in the higher years of their course, senior medical students have avail- 
able advanced instruction, including demonstrations in electricity, molecular 
physics, colloidal solutions, optics, acoustics, radiation, radiology and rodio- 


-getivity, The Associate Committee has also drawn attention to another feature 


of the plan of training adopted ct Toronto, whereby graduates in medicine may, 
by taking for a period of cight mouths, a course of post-graduate instruction 
in the last three of the subjects just mentioned, qualify for.a special university 
diploma in radiology. 


Courses of Instruction in Mathematics, Physics and Engineering. 

Under the novel conditions that frequently prevailed during the great war, 
it often became necessary both for purposes of offence and defence, to invent, 
construct and use new devices, instruments, and apparatus that demanded for 
their creation the powers and knowledge of mathematicians and physicists, and 
for their development and use the skill and special knowledge of well trained 
engineers, 

As examples of these developments one might cite— 

(a) Instruments for the detection and location of aeroplanes in flight. 

(b) Devices for the radio control of torpedoes or vessels of war travelling 
through water. 

(ec) Power transmission by wave motion in water confined pipes, 

{d\ Hydrophones and other devices for receiving or emitting sound waves. 

{e) Thermionic valves for amplifving sounds, rectifying electric currents. 
and for producing high frequency electric oscillations. 

(f) Piezo electric appliances for measuring and recording explosion 
pressurcs, . 

(g) Appliances for sound ranging in air and in water. 

(k} Apparatus for the emission and reception of infra-red and ultra-violet 
radiations for signalling purposes, etc., etc. 


Having in mind these examples of the products of research the Agsaciate 
Committee is of the opinion that they are but typicat of the developments that 
are likely to be required to he made in the near future in the course of 
scientific and industrial research. For research of this character workers will 
he required who are highly trained, not only in mathematics and in physics 
hut in certain phases of engincering practice as well. The committee has there- 
fore taken steps to emphasize the importance of our universities providing 
courses of instruction that will embrace not only thorough training in mathe- 
maties and physics, but also sperial training in chemistry and engineering as 
well. 

With a view to disseminating information on this subject the Associate 
Committee recently prepared through a subcommittee, a pamphlet in which wae 
sect forth the fields of activity open to students who elect im our universities 
to study more especially the subjects of mathematics, physics and engiaccring. 

This pamphlet has been distributed to the principals of secondary schools 
of Canada. and through them to the teachers in these schools and te the parents 
of pupils likely to attend them. The committee hope in this way, as well as in 
others, ta add to the supply of research workers that are likely to be required 
in the near future to develop through their efforts the industries of Canada, and 
to meet the needs of the scientific hfe of the country generally. 


31 


(b) Research in Marine and Navai Problems. 

In the war it became evident that navigation in the neighbourhood of rocky 
coasts, and in fog covered areag in the Atlantic and Pacific could be vastly 
improved by the utilization and development of submarine sound signalling 
and directional wireless and leader gear direction of ships. 

Sound ranging, too, proved a valuable aid in carrying out hydrographic 
surveying for by means of it the master of a ship can have its position located 
with great exactness by night as well as by day, and in fogs as well as in clear 
weather. 

In view of all this, your Associate Committee has given careful considera- 
tion to a number of problems connected with this important subject of increased 
safety in navigation. : , 


(c) Aeronautiral Rescarch. 


Although acronautical research comes particularly within the province of 
the Associate Air Rescarch Committee, and will, no doubt, be reported on by 
that body, it also comes naturally within the scope of those activities with which 
the Associate Committee on Physics and Engineering Physics is most legitim- 
ately concerned. The members of the Associate Committee were therefore 
anxious to become familiar with the problems awaiting solution in this field, and 
to this end Lt.-Coloncl Stedman, Director of the Technical Staff of the Air 
Board, was invited to address the committee on problems confronting the Air 
Board. He pointed out that the main problems to be faced in Canada were 
associated with winter flying. What was wanted was an engine or fuel or some 


modification in one or the other that would enable one to start an acroplane ° 


flying in cold weather, whenever one wished to do so. He also pointed out that 
new types of radiators were required and that suitable anti-freeze mixtures 
were urgently necicd. As fying bouts could be used over the greater part of 
Canada in summer these would require to he suitably modified for winter 
flying. Research in the direction of making such modifications was likely to 
lead to useful] and important results. 

Lt,-Colonel Stedman also painted out that research in the design and con- 
struction of altimeters was urgently required. 


(d) A National Rescarch Institute for Canada. 

Bill No. 116, in which it was proposed to cstablish a National Research 
Institute for Canada at Ottawa, was submitted for the consideration of the 
Associate Committee. In dealing with the matter the members of the Com- 
mittce expressed the desire to be placed on record as strongly supporting the 
Proposal to estublish such an Institute. 


(e} Rescarch Problems, 

Following a request received from the Honorary Advisory Council for a 
list of problems of a character suitable for investigation in the proposed National 
Research Institute, the secretary of the Associate Committce brought the matter 
to the attention of the members, with the result that the titles of more than 
eighty suggested rescarches were sent in to the Council, These dealt with 
matters relating to heating and ventilation, standardization of weights and 
Measures, navigation, concrete and cement, building materials, fish, fish curing 
and preservation, aeronautics, meteorology, ceramics, fertilizers, electricity, 
light, radiology, helium, ete. 


(f) The Institute af Physics of Great Britain. 


Consideration was given to a proposal received from the Institute of Physics 
of Great Britain, that physicists in Canada join the Institute either directly as 
individual members or fellows or indirectly by becoming associated with the 
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parent Institute through the formation of a loca! branch in Canada. The con- 
clusion reached in regard to the matter was to Ieave the question of the forma- 
tion of a Canadian branch of the Institute in abeyance and for the time being. 
to allow the physicits of Canada to act directly and independently in estab- 
lishing relations with the Institute of Great Britain. 


(gq) Publication of Papers. 

The Associate Committee is of the opinion that one of the most pressiny 
needs of the physicists in Canada is a journal suitable for the application of the 
results of their investigations. 

After inquiry and discussion the conclusion was reached that it would be 
impossible to finance the publication of a new journal devoted solely to record- 
img the results obtained in research by physicists in Canada. The proposal put 
forward to use the Transactions of the Royal Canadian Institute for the pur- 
pose was rejected as it was the unanimous opinion of the members that publica~ 
tion should take place more frequently than once a year. It was finally deeited 
to snegest to the Advisory Council the advisrbility of co-operating with the 
Royal Socicty of Canada in an attempt to publish, at intervals during the veur, 
the papers presented to the Society at its annual meeting in May as well n« 
others embodying the results of investigations carried out by holders at 
Bursaries, Studentships, and Fellowships from the Couneil, and the results of 
researches supported in whole or in part by grants from the Advisory Council. 


APPENDIX, C 


SECOND PROGRESS REPORT OF THT ASSOCIATE COMMITTER ON 
THE NUTRITIONAL PROBLEMS OF TH FOX INDUSTRY 


At its fourth meeting. on October 8, 1921, the ecommittce deeided to repeat. 
but upen a larger scale, the experiments described in its first progress report. 
Ta make this possible it was necessary to lave more foxes and ampler accom- 
modation. With the aid of funds provided by the Department of Agriculture 
the large pens existing were subdivided, two additional pens and two small dioc- 
pens were constructed, and eight additional kennels were purchased. The foxc< 
needed, to the number of cleven, were generously donated by Messrs. P. €: 
Clark, E. H. Rayner, B. Graham Rogers. the Pure Canadian Silver Fox Com- 
pany—all of Summerside, P.E.I—and Dr. A. Jamieson, Arnprior, Ont. The 
new serson was begun therefore with twenty-four foxes, of whieh four were 
bern on the ranch, It may he stated here that thirteen pups were born ducing 
that season. Two of these have died, and one adult was naecidentally kille!. 
Tie season of 1922 closes therefore with thirty-four foxes (eighteen miles sim 
sixtven females), fifteen of which were born on the cxperimental ranch. 

The dicts selected for the breeding scason were six in number, and were 
practically identieal with the six dicts used in 1921. Two pairs were placed on 
each diet. Those which had been on dicts of high calorific value during 1921 
were now placcd on low calorie dicts, and viee versa. Three only of the twelve 
females became pregnant and produced Ittters. Of these, one was on the hisi 
ealoric-high protein dict, onc on the high calorie-low protein, and one on the 
low caloric-low protein diet; the last had in 1921 produced (but killed) a liter 
when on the high ealorie-medium diet. Of the nine pairs which failed to produce 
litters none of the males (six of which were adults, three pups of the previens 
season) lias ever been known to impregnate the female. On the other hand, all 
males positively known to have had offspring have sited litters in both vear=, It 
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